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“ Behavior we can observe , consciousness ive can observe with some difficulty , 
but the inner dynamics of the mental process must be inferred rather than 
observed Even so, psychology is in no worse case than the other sciences They 
all seek to understand what goes on below the surface of things , to form 
conceptions of the inner workings of things that shall square with the known 
facts and make possible the prediction of what will occur under given conditions 
A dynamic psychology must utilize the obsenalxons of consciousness and 
behavior as indications of the ‘ workings of the mind’, and that, in spite of 
formal definitions to the contrary , is what psychologists have been attempting 
to accomplish since the beginning * 

Robfrt S Woodworth in Dynamic Psychology (1918) 


“ When detailed evidence of neurophysiology and histology is considered, the 
conclusion becomes inevitable that the nonsensory factor in cerebral action must 
be more consistently present and of more dominating importance than reluctant 
psychological theory has ever recognized Instead of a joker to occasionally 
confuse the student of behavior nonsensory activities appear in every fall of 
the cards and must make up a large share of the deck So there really is a 
rational basis for postulating a central neural factor that modifies the action 
of a stimulus The theoretical problem now is to discover the rules by which it 
operates At first glance this is a problem for the neurophysiologist only But 
look closer , much of the evidence, from, which these Titles waist be ivorked out, 
is psychological or behavioral 

Donald O Hebb in Organization of Behavior (1949) 
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PREFACE 


In this book we have attempted to reconstruct the theory of motivation 
We begin with analysis of a simple change in activity — the kind of shift 
from one activity to another that is a central characteristic of the molar 
stream of behavior constituting the life of an individual A simple change of 
activity implies that there has been a change m the relative strength, or 
dominance relationship of the behavioral tendencies that motivate par 
ticular actions To explain how these changes in the strength of particular 
tendencies come about during an interval of time is the mam business of a 
theory of motivation 

Our theoretical account begins with the assumption of inertia applied to 
the behavioral tendencies that motivate actions The idea is Freud s premise 
that the wish persists until it is expressed either directly or in some substitute 
activity The conceptual scheme that is advanced redefines the functional 
significance of the stimuli and the responses of traditional behavior theory 
It treats familiar topics — the initiation of an activity, the persistence of an 
activity, choice— as interrelated aspects ofa change of activity It develops the 
logical interrelatedness of these and other behavioral measures in the study 
of motivation intensity, operant level, and time spent in an activity And it 
specifies what constitutes the study of individual differences in personality in 
relation to the processes of motivation and action 

Neither of us could have written The Dynamics of Action by himself It is the 
product ofa theoretical dialogue that began early in the 1950 s During the 
past eight years, our interaction m joint teaching, research, and systematic 
discussion has had this book as its explicit aim The book is the concretizalion 
or our theoretical discussion 

Wc have a common commitment to the development of a psychology of 
motivation, and s\e also share an understanding of the need for theory that 
has the twin virtues of scope and precision 1 hus it has been an easy matter for 
us to appreciate the promise inherent in our joining complementary back 
grounds, substantive interests, and special talents m this coltaborativ e\ enture 
We base each been teacher and student, creator and critic, optimist and 
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skeptic in the course of this work Our roles have varied as we have come 
back to each thorny issue again and again in successive years 

If the accident of alphabetical listing of our names corresponds to anything, 
it is the time order m which we have shared the initiative and made our most 
significant individual contributions To put this theoretical missile into 
orbit required two stages The first was a sustained thrust to overcome the 
inertia of traditional views and the attraction of familiar concepts The 
second, once we had come free from the hold of habitual schemes, required 
the guidance and direction to be found in a refined and elaborated mathe- 
matical statement that only one of us had the requisite skill to write 

Our conception of the dynamics of action involves three interrelated 
motivational processes instigation of action, resistance to action, and con- 
summation in action These processes are dealt with mathematically, but 
the dynamics of action is not intended to be a mathematical model of 
motivation We did not take an abstract mathematical system and use it as a 
representation of motivation Therefore, no mathematical structure specifi- 
cally dictated relationships within the theory Instead, we have taken our 
ideas about motivational processes, phrased them in the language of mathe- 
matics, and used mathematical operations to derive consequences Mathe- 
matics has been a vehicle for us, one that could take us from where we start 
to where we want to go Fairly early we decided on a theory that is con- 
tinuous in nature rather than discrete, deterministic rather than probabilistic 
We made tentative beginnings in the other directions but turned away from 
them because of a preference for a deterministic theory and the convenience 
of a theory that is based on continuous functions Development of these 
theoretical alternatives could prove interesting and perhaps valuable 

Our views concerning the relationships of thought to action and learning 
to motivation are less well developed than other aspects of our conceptual 
scheme Yet we have gone far enough to be able to introduce the plausible 
alternatives concerning the functional significance of conscious thought 
within the framework of the dynamics of action And though we have given 
most attention to the problem of motivation (that is, the contemporaneous 
determinants of behavior which we consider logically prior to the problem 
of learning), wc have nevertheless tried to show how principles of learning 
can be phrased in terms of the language of a theory of motivation 

Throughout the book we are primarily concerned with exposition of a 
conceptual analysis of the problem of motivation, the development of 
several basic principles, and the elaboration of their behavioral implications 
The book is written for both mathematically trained and untrained readers 
Wc have tried it on both in our graduate courses in motivation Mathematical 
description of the dynamics of action is always coupled with verbal de- 
scriptions of the details of the motivational process as conceived, and the 
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most complicated mathematical issues are held for notes at the end of the 
chapters Hopefully the blow-by-blow verbal accounts will give life and 
substance to the simpler algebraic statements There is, we believe, no 
substitute for the clarity in specification inherent in mathematical description 
of complex interrelated processes Our book defines a level of aspiration for the 
field of motivation and one that should be reflected in the curriculum speci- 
fications of graduate training 

Our intention is to provide a new and hopefully heuristic guide for future 
approaches to the interrelated behavioral problems of motivation We aim, 
at the very least, to awaken active interest in the development of theory 
about the temporal aspect of behavioral processes — the systematic changes 
that occur as a function of what happens during intervals of time 

We have had to make what we considered best guesses at many points 
That is the price of even trying to develop a scheme that will have both scope 
and coherence It is the price of recognizing that the whole complex theory 
of behavior, and not merely some limited hypothesis, is put to the test in any 
empirical research It is the price of not having expert knowledge of the 
literature in all of the related subfields of motivation where such literature 
may exist 

The cost of guessing is to be wrong on some or many points We anticipate 
this Our guesses might have been different if we had chosen to take the time 
for thorough and intensive searches of literature But when faced with the 
choice of committing time to review of evidence or pushing ahead with the 
construction of a coherent framework for thought about motivation, we 
invariably chose the latter The self-corrective process of science is a com- 
munity enterprise Therefore, let this work be treated as the opening state- 
ment in a new dialogue that awaits the reply of experimental inquiry on 
many points 

We appreciate the suggestions and criticisms of our students in Psychology 
742 and 842 since 1981, some ofwfuch have no cfouht had a significant effect 
on the direction of our thought but which cannot, at this late date, be 
identified as to source Our preliminary discussions of the relation of thought 
to action were sharpened as a result of several seminar discussions of an 
earlier version of the manuscript with our colleagues in philosophy, Pro- 
fessors Richard B Brandt and Alvin I Goldman, and with Professor 
Dorwin Cartwright In addition to participating in these discussions near the 
end, Professor Cartwright helped substantially at the very beginning to 
establish a programmatic guide which was our starting point (see Atkinson 
and Cartwright, 1964, Atkinson, 1964, pps 298-314) For a short while we 
proceeded as a troika until his other commitments made that impossible To 
him, particularly, and to other, unnamed colleagues who commented on 
portions of the manuscript we are, indeed, ver> grateful 
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Our sustained time involvement in this work, particularly during summers 
when most of the writing was accomplished, was made possible by grants to 
one or both of us by the National Science Foundation for experimental and 
conceptual analysis related to some aspect of the work (GS-9 from 1962-66, 
GS-1399 from 1966-69, G-19217 from 1962-64, and GB-2910 from 1964-67) 
and, m the final stages, by a Special Research Fellowship from Public 
Health Service in 1969-1970 

Miss Camille Buda deserves our hearty thanks She mastered the arts of 
deciphering the cryptic scribbles of manuscripts written by one and severely 
edited by the other, of typing then retyping the intricate equations em- 
broidered liberally with esoteric subscripts, of redoing work that seemed done 
because the authors had misgivings, second thoughts, and even — occasion- 
ally — better thoughts All this was done with commendable speed, precision, 
and detached good humor, touched with some very legitimate skepticism 
about the ultimate worth of this aspect of her work during the past four years 
And thanks, too, to David and Billy and Tom and Becky, who helped read 
the proofs 

Finally, to our wives who have experienced vicariously the thrill of the 
conception, the monotony of the eight-year gestation, the pain of the labor, 
the dread of possible miscarriages, and now — the joy of the actual birth, to 
them we dedicate the book 

Permissions to quote or reprint earlier published material were kindly 
granted by authors and the following publishers American Psychological 
Association, Columbia University Press, and John Wiley &. Sons, Inc 

John W Atkinson 
David Birch 

Amsterdam and Ann Arbor 
January 1970 
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CHAPTER 1 


THE FUNDAMENTAL PROBLEM: 
A CHANGE OF ACTIVITY 


The behavioral life of an individual is a constant flux of activity There 
are no behavioral vacuums except when the individual is literally inactive 
and unconscious — yet still alive in a medical sense — as in the case of extreme 
illness or after a severe blow on the head Otherwise, his behavioral life 
(which constitutes the subject matter of psychology) is, as Barker ( 1 963) has 
described it a continuous stream characterized by change from one activity 
to another without pause from birth until death 

If an observer is to explain behavior, he first must be able to identify and 
describe what the subject is doing at a particular time There is no more 
basic problem (see Barker, 1963) If the subject of study is human, this 
preliminary task often will require taking into account the individual’s own 
descriptions of the otherwise covert activities called thought Thought and 
action, together, constitute the stream of activity — the behavior that is 
grist for the psychologist’s explanatory mill 

Many everyday activities of people in social situations and of lower 
animals in their natural habitats are more difficult to describe adequately 
than the movements of particular rocks in a landslide Yet general observa- 
tion of these activities and the conditions surrounding them often will 
suggest causal links to the behavioral scientist who seeks to identify the 
underlying principles of behavior These activities frequently can be inter- 
preted more meaningfully within his causal scheme than by conventional 
wisdom But observation of these complexly determined activities will rarely 
provide a proving ground for systematic proposals about the determinants 
of action The observation of the behavior of rocks in a landslide would never 
provide an adequate test of the basic principles of motion Precision in the 
theoretical account of behavior must come from the observation of activities 
under well-controlled experimental conditions This allows an adequate 
identification and description of what is happening at a particular time and 
the measurement of fundamental characteristics of the stream of behavior 
The questions of traditional interest that concern the motivation of 

I 



2 THE DYNAMICS OF ACTION 

behavior are questions about the contemporaneous determinants of activities 
What factors account for the selection, initiation, intensity, persistence, and 
cessation of a particular activity ? The answers we propose in subsequent 
chapters will depart in significant ways from the traditional analysis of 
motivation We have attempted to overcome some fundamental conceptual 
obstacles in the traditional scheme of thought But any comparison of our 
proposals concerning the determinants of behavior with current views should 
be undertaken only after the ideas and implications of our conceptual scheme 
have been expounded Consequently, m this book we invite suspended 
judgment until there has been an opportunity to scan the domain of behavior 
with a new set of conceptual spectacles 

We shall begin as if approaching the task of conceptual analysis of the 
determinants of behavior for the first time, asking again What is required 
to account for the observable characteristics of molar behavior p This question immedi 
ately leads us back another step to the task of identifying the fundamental 
characteristics of molar behavior that require some kind of theoretical 
explanation The chapters of the book proceed from relatively simple 
matters, in terms of which our basic assumptions and concepts are introduced 
and clarified, to the complexities of behavior which any theory must con- 
front We ask the reader to assume certain simple and ideal conditions at 
the outset and then later to consider the more typical, complicated con- 
ditions of actual behavior Our intention in the initial chapters is a dogmatic 
exposition of our views Later, we shall begin to introduce the qualifications 
and to consider the proposals that are being advanced xn relation to tradi- 
tional problems and issues concerning motivation and action Our limited 
aim throughout is the exposition of a conceptual scheme that departs in 
significant ways from the traditional analysis of motivation The task of the 
systematic critical analysis of the adequacy of this scheme in relation to each 
of the different empirical problems it may illuminate in a new way is left for 
the future because we doubt that currently available evidence on many 
points is always adequate, given some new specifications as to what should be 
taken into account, and because we do not know enough about certain 
problems to do the job definitively at this time We view this work, and we 
hope the reader will be willing to view it that way too, as another opening 
statement for the kind of dialogue between conceptual and experimental 
analysis that characterizes the evolution of a science Some of the reasons for 
taking a fresh view of old problems have been set forth elsewhere (Atkinson 
and Cartwright, 1964, Atkinson, 1964) 

An Initial Premise 

At the outset, let us try to approach the task of conceptual analysis of molar 
behavior nan el) instead of being explicitly guided by the basic premises. 
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elements, and implications of a theory (for example, S-R behavior theory) 
that has already evolved in one or another of the traditional orientations 
toward the subject The untutored observation of behavior suggests, as an 
initial premise, that the subject of study is constantly active It is always doing 
something that a psychologist must consider as engaging m an activity, even 
when it is sleeping 

In considering sleeping an activity like eating, reading, listening to music, 
or exploring, we are struck by certain similarities (a) under certain con- 
ditions, the opportunity to sleep is pursued as an end , (b) like other ac ivi tes, 
it is sometimes more enjoyable than at other times, (c) like other activities 
it is sometimes easily interrupted and sometimes not depending on the 
situations, etc Freud stressed the importance of viewing i sleeping a is an 
activity that could be preserved by the compatible activity of dreaming 
when ihere was a threat of interruption When an ^vriuJ “ 
unconscious, that is, not alive ,n a behavioral sense, it is impossible to engage 
his attention to say nothing of producing a shift in the g^ -iature o his 
activity But sleepers can be aroused by a call to some other activity, and they 
often show the same signs of irritation that accompany interruption of some 
other enjoyable activity 
A Principle of Action 

observe whether human or lower animal, is 
The individual wt ’ on ' W J.3" e ^ begin to observe him This initial 
already doing somct progress— whatever it may be, is an expression 

activity, the activity ■ already n P S md.vidual at the time An 

of the dominant behavioral tendency ^ ^ a workmg at hls 

animal eating is ex P r “ s ' a S , a do * hls worlc A woman chatting over 
desk is ex P^‘" S “ a dominant tendency, perhaps a tendency to 

morning coffee « « her nelghbor Thc tendency expressed in 

engage in affiliat ve act. y ^ m Qur dlscusslon , an d the activity 

the initial activity i S , The tendency sustaining activity in 

sustained by it is des.gnat (hc subjec f s on l y active tendency to 

progress (Tf) is, by defim , that wc consider most unlikely— 

behave at that among a set oftendenc.es 

or it is his dominant tende Y. 1 ’ ncompatlb lc activities any one of which 

to engage in different and wcre not a stronger competitor 

would be expressed in bel ^ ^ an expression of the dominant 

The representation of ong 6 ^ captured in a simple Principle of 

"trThe'"^ ofV particular activity d at any given moment 

overt and visible to the external observer or cover. 
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only by the report of the subject) to be less than a full expression of what the 
individual is then motivated to do I he activity in progress expresses 
the dominant tendency at the time or, to be very precise, it expresses the 
dominant tendency and also any other tendencies to undertake activities 
that are compatible with the dominant one and with each other 1 or now, 
let us consider all activities as incompatible 


The Primitive Observation A Change or Activity 

As we continue to observe the individual who is already engaging in 
activity A whether it be a child playing with a toy, a rat grooming m the 
start box of a maze, or a student trying to solve an arithmetic problem, we 
shall notice some time later— as the clock continues to tick— that activity .1 
is no longer occurring It has ceased, and another activity, activity if, has 
been initiated m its place The child has ceased playing with the toy and is 
now walking to the kitchen, the rat has ceased grooming and is now sn, fling 
in the corner of the start box, the student has ceased working on the arith- 
metic problem and is now talking to his friend 

ha™', . erap,oy l the s,m P ,c People of Action to describe what has 
happened dunng ,h,s interval of observation Activity A conttnued as long 

activit i C CCSSat,0n ofact >™y 'I and the imitation of 
aclwitv imblics rh 3 ‘"’"'i The obsmation of a change tn 

7th ,„2Z, T^V" llu dmmam ,lla,W " S — w M* bchmmal tendLee 
{ndenet at. a n^th . H "* aC ' ,V “>' ° Ccurs whcn a P~v.«»ly subordinate 

zsssz sr - — that 

<4 and ZrL n ™ p “haUs at ,r' ar ' Pr “ C b m H y aSSUm,nB that aC,,V,UeS 
Here, at the cutsets our’ dtVssion T C T° °‘ h “ thc ” “ 

for the analysis, namely the simultan onfront a potential complication 
We assume that an individual would in^Muld'"'' °\ C ° mpat ' bU actlvl,ies 
all of the different activities that he is m j d ’ s,multaneo usly undertake 
•hen be no need ,o U " dmakc TW W ° U,d 

lor But the individual cannot doThT He K “ ,hc0ry ° fbchav - 
simultaneously express all of his tendencies Th mCted ,hat hc cannot 
activities, that is, the impossibility of play, „„ “ y ° f Van ° US 

time, or of simultaneously reading a novel so^ P ,“ ng at ,he same 
etc , is what defines the need Tor a theory ofactujTft P ;° blemS ’ 

tivity in behavior at a particular time Inti, u th 1 accounts for selec- 
compatible activities has been d 1S cussed more ^ °f 
limit our inquiry to the fate of tendencies to emJj 0 ^ 3) ’ WC sha11 
mutually incompatible S S in activi t»es that are 

The fundamental problem of choice, which a theory of action should 
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illuminate, occurs when an individual, already engaging m one activity, 
“decides” to initiate some other activity instead Psychologists sometimes 
are prepared to identify, to observe, and to measure only the initiation of 
one particular activity (for example, a rat leaving the start box of a maze) 
At other times (for example, as at the first tu o way choice point in the maze), 
they are prepared to observe and to record choice between two or more 
specified alternatives But in each case the subject may face a decision that 
involves many more alternative action tendencies and may even express 
some of them in behavior before he initiates the activity that the observer 
is prepared to record Viewed m this light, the study of choice among two or 
more alternatives and the study of the initiation of some designated activity 
may be said to differ in method, but both involve the same fundamental 
problem — a change in activity 

When the ongoing activity A ceases and a new activity B is initiated, in 
other words, when there is a change in activity, a change m the hierarchy 
of tendencies is implied Specifically, the change in the hierarchy is such that, 
at least, T A and/or T B has changed m strength This may be understood 
clearly by recalling from the Principle of Action that if activity A is occurring 
at time 1 and activity B is initiated at time 2, it follows that T a > T,„ 
To, at time 1 and T B > T„ T c , at time 2 From this we know that 
the relationship between T A and T B has shifted from T A > T B to T n > T A 
The strength of the other tendencies T c , T D , may have also changed, 
but we have no way of knowing this However, the fact that activity B, 
instead of activity C, D, , has replaced activity A does tell us that 
To T d , remained weaker than T A during the interval of observation 
and that they were weaker than T B at the time of the change in activity 

A more detailed look at the change in the relative strengths or T A and 
T b during the interval of observation immediately reveals two important 
bits of information No matter how dramatic and complex the alterations in 
the strengths of T A and T B may have been, we know that T A must have 
remained stronger than T B throughout the interval (otherwise activity A 
would not have continued) Furthermore, we know that one of five patterns 
of change in the relative strength of T A and Tn must have occurred Tn 
became stronger while T A remained constant, became weaker, or became 
stronger but less rapidly than T„. or T„ remained constant while T A 
became weaker , or T B became w eaker but less rapidly than T A 

These several possibilities, an> one of which would account for the ob- 
served change in activity, are shown graphically in Figure 1 1 The straight 
lines shown in Figure 1 1 describe the changes in the strength of T , and T IS 
during the interval of observation {t/s/ A ) x as if these changes occurred at the 

1 The time lalen to inmate activity B given initial activity A 
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same rate throughout the interval In other words, they do not take into 
account any complexities or irregularities in the changing strengths of T ± 
and r B from the beginning to the end of the interval in which the change of 
activity was observed The observer, of course, has no direct information 
about the specific trends of the paths taken by the strength of T A and T B 
from a change in activity Nevertheless, the changes in the strength of the 
tendencies portrayed m Figure 1 1 are instructive We can use them to 
write an expression for the time required to change from one activity to 
another This simple algebraic expression helps to identify the factors 
responsible for the change and how soon it will occur 


Time to Change from One Activity to Another 

Let us use the symbol a to stand for the rate of change in the strength of 
T a and the symbol /? to stand for the rate of change of T„ during the interval 
of time that begins with an observation that activity A is in progress and that 
ends with an observation that activity B has just supplanted activity A The 
average change in strength of each tendency per unit of time (that is, the 
rate of change) can be written 

a = T - & and /? = T - b '~- b ’ 

l B/A 1 BIA 

where T Ap and T Bp represent the final strengths of T A and T B (that is, 
their magnitudes at the end of the interval of observation) and T Aj and T Bj 
represent the initial strengths of the two tendencies (that is, their magnitudes 
at the beginning of the interval of observation) The symbol t B/A which is 
used to denote the duration of the interval of observation that terminates 
with the initiation of activity B is a reminder that this temporal interval is 
the traditional measure of the latency of activity B 

With this notation, we can easily identify the determinants of the final 
strengths of the two tendencies Ta, — T A[ + a t B/A and T Br = T Bi + 

/? t B/A These equations describe the straight lines in Figure I 1 and say 
only that the final strength of a tendency is equal to its initial strength plus 
the average change in its strength per unit of time multiplied by the interval 
of time over which that average change occurs If, as we have assumed, the 
change in activity occurs when the dominance relation between the two 
tendencies shifts to T s ~> T A , we can set T Bp = T Ap and solve for t B/A 1 

* The expression Ta,, for all intents and purposes, is equis alent to 

A, where A has a magnitude only great enough to produce the inequality T B > T A 
responsible for the observed change in activity 
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The result of these operations is shown in Equation 1 1 




T A , — Tn, 

p -a 


0 1 ) 


Equation 1 1 represents the basic empirical equation for a simple change 
in activity Translated into words it says that the time required for a change 
from activity A to activity B is directly proportionate to the difference 

between the initial strengths of the two tendencies (T Aj - T Bi ) and 
inversely proportionate to the difference m the rates of change of the two 
tendencies during the interval of observation (p — a) 

The numerator of Equation 1 1 must be positive, since activity A is initially 
in progress Hence, it is easily seen that the time required for a change in 
activity will be greater the greater the magnitude of the initial difference m 
strengths of the two tendencies The five possibilities for changes in activity 
depicted in Figure 1 1 can be recovered from Equation 1 1 by appropriate 
assignment of values to a and /? If a = 0 and /5 > 0 we have pattern a y 
if a < 0 and p > 0, pattern b, if a > 0, p > 0 and /S > a, pattern c, if 
a < 0 and p ~ 0, pattern d t and if a < 0, P < 0, and p > a, pattern t 
For each of these patterns, and only for these patterns, the value of t B/A is 
positive and finite 

It is informative and very helpful for subsequent discussion of the empirical 
determinants of a change in activity to see that Equation 1 1 can be rewritten 
in two additional forms without changing its meaning Instead of using the 
parameters T Aj , T p and a, we may write the basic equation describing 
the time to change from one activity to another in terms of the parameters 
T Af , T Bi , and P This yields Equation 1 2 


t B!A ~ 



(1 2 ) 


and by using the parameters T Aj , T Bjpl and a, we end up with Equation l 3 


t B!A ~ 



(1 3) 


Since Equations 1 2 and l 3 are merely alternative forms of Equation I 1, 
all three expressions have the same meaning Yet one form may be simpler 
or more instructive than another on different occasions, depending on which 
parameters of a change in activity are to receive particular attention 
Equation 12, for example, draws attention to the final strength of the 
tendency sustaining an activity in progress (T Af ), the initial strength of the 
tendency to undertake some alternative activity ( T B ) , and the rate of 
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change in the strength of this latter tendency (0) during the interval of 
observation 3 

DETERMINANTS O T CHANGE IN THE STRENGTH OF 
AN ACTION TENDENCY 

Inherent in the observation of a change in activity is the implication that 
there has been a change m the strength of one or another action tendency 
during the interval of observation These changes must be attributable to 
something that has occurred during the interval of observation What has 
occurred during the mtenal of obsenation that could be identified as the source or cause 
of the changes in the strength of action tendencies ? 

Two possibilities are suggested by the fact that the individual has been 
exposed to the stimulation of his immediate environment and has been 
engaged in a particular activity during the interval of observation A second 
principle, next to be developed, is a specification of how these two familiar 
empirical events, commonly called stimulus and response, relate to changes 
in the strength of tendencies to undertake various activities But before 
turning to this explanatory principle, we must clarify what is meant by an 
action tendency 

We employ the term action tendency, or more briefly tendency, to represent 
an active impulse to do something Thus an action tendency is analogous to 

3 Capturing, as they do, the most fundamental relationships in the theory of action, 
Equations 11,12, and 1 3 are potentially of great use in sorting out the effects of various 
empirical antecedents on the time required for a simple change of activity For example. 
Equation 1 1 asserts that those antecedents that have their effects exclusively on the initial 
strengths of two tendencies will affect the numerator of the equation, but the ones which 
relate to processes that determine the rates of change in the strength of the tendencies during 
the interval of observation will affect the denominator As a specific illustration of this point. 
He may consider the Familiar problem of liar form of the relationship bettn pe» time of food 
privation and the magnitude of previous food reward in determining the latency of a response 
previously rewarded with food For reasons later to be developed the theory of action 
presented here suggests that the effect of food privation is to increase the initial strength of 
tendencies to engage in food seeking and eating activities (that is Tg t ) and the effect of 
magnitude of food reward during training is on the process controlling the change m the 
strength of tendency to undertake food seeking and eating activities (that is, /J) If we assume 
that and a, parameters of the ongoing activity, are unaffected by food deprivation and 
the previous food reward and, thus, are constants it is easily dem ed from Equation I 1 that 
deprivation and magnitude of reward should combine nonadditively to determine both 
latency of response and speed of response (reciprocal latency), but additnely when these two 
measures are transformed to logarithms (see Birch, 1961) 

Many empirical questions of this type are amenable to investigation by using Equation 1 1 
together with the theory and methods of conjoint measurement (Luce and Tukey, J964, 
Krantz 1964 Tversky, 1967) but we shall not pause to pursue them nor shall we attempt 
to organize existing research findings m terms of the equation at this time 
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the reaction potential of Hullian Theory (Hull, 1943), to the , natatory tendency 
in Spence’s reformulation or S-R behavior theory (Spence, 1956), to what 
Tolman once called the. performance vector (Tolman, 1955) We have chosen 
this particular term, tendency, in part because it was suggested long ago by 
Woodworth (1918, 1921), among others, as suitable for the kind of “motivol- 
ogy” he realized a complete psychology would require when he first con- 
fronted the problems of “the dynamics of behavior,” and in part because 
this particular term has not already been given some special technical 
meaning in a previously formulated theory of behavior that would cause 
misleading connotations in the present context We mean to give the term, 
tendency, a precise technical meaning and to specify its functional role in the 
determination of behavior 

1 he Basic Assumption 

Unlike most formal behavior theories of the past, which explicitly or 
implicitly require the immediate presence of a stimulus to elicit, arouse, 
support, or sustain an impulse to undertake a particular activity, we now 
explicitly depart from the S-R tradition m beginning the explanation of 
behavior with this assumption A behavioral tendency, once it has been aroused , 
will persist m its present state until acted on by some force that either increases or 
decreases its strength In other words, we begin with the assumption of inertia 
applied to behavioral tendencies It attempts to capture the fundamental 
insight of Freud (which was, in turn, included in the theory of Lewin) that 
a wish or intention, once aroused, will persist until it is expressed m behavior 
and satisfied 

One might phrase the basic assumption negatively to appreciate what a 
conservative scientific assumption it is The observation of a change in 
activity implies a change in the dominance relations among behavioral 
tendencies We mean to begin by eschewing the idea that tendencies can 
change in strength spontaneously Some influence must cause the change in 
the strength of a tendency 

The assertion that tendencies have the property of inertia also introduces 
the concept of force (borrowed and modified from Lewmian theory) as the 
factor that is responsible for changes in the strength of a tendency There 
are two types of “psychological” or “behavioral” forces that influence an 
action tendency The ones that function to increase the strength of a tendency 
are called instigating forces The ones that function to decrease the strength 
of a tendency are called consummatory forces 
The symbol F x will be used to represent the instigating force for any 
activity X When it is important to specify that the source of an instigating 
force is a stimulus S, the symbol S F x will be employed Consummatory force 
represents the effect on an action tendency of the individual of his expressing 
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Figure 12 A rephrasing of the traditional SOR paradigm introduced by 
Woodworth (1918) showing the functional significance of the instigating force (F) 
ofa stimulus, the consummatory force of the response (C) and the behavioral tendency 
(T) which is assumed to persist in its present state until influenced by forces 

the tendency in an activity, accordingly, the technical symbol for the 
consummatory force of any activity X will be C x 

The proposed theory of action views both stimuli and responses as deter- 
minants of behavior stimuli as sources of instigating forces and responses 
as sources of consummatory forces, but in a way that suggests a reformulation 
of the traditional SOR paradigm that was introduced by Woodworth 
(1918) The new SOR paradigm as shown in Figure I 2, includes a new 
conception of the functions) significance of both siimuius and response in 
relation to the tendencies which govern behavior 

The stimulus situation, as here conceived, functions to enhance, selectively, 
the strength of certain behavioral tendencies At the beginning of a time 
interval, there may be an inertial tendency to engage in a particular activity 
(T Y in Figure 1 2) The instigating force ( S F X ) of a stimulus can increase 
the strength of that tendency If the tendency is dominant, as suggested in 
Figure 1 2, it will determine the activity or response (/? Y )> and the con- 
summatory force of that response (C Y ) will function to reduce the strength 
of the tendency 

The instigating and consummatory processes go on in time Time is 
filled with stimuli and responses (or activities) that have the capacity to 
change the strength of action tendencies and thus, to alter the dominance 
relationships among the tendencies that govern the activity of the individual 
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A Principle of Change in Strength of 1 cndcncy 

W r c are now ready to turn to the specific ation of a second principle, armed 
with the thcorctic«d constructs of tendency (7*), instigating force (/'')» and 
consuminatory force (C). I he Principle of Change in Strength of Tendency 
is stated the rate of change in the strength of a ter dency at ary moment tn time ts 
equal to the msli^atmq force minus the conuiriwiator y force. This is most con- 
veniently written as a differential equation: 


dl 


« F - C 


(MJ 


in me ease ui an ongoing acu\ny, wncre me tendency is ucing insiig.utu 
and expressed simultaneously, both F and C arc opcraliv c and, hence, the 
change in strength of tendency is determined jointly by the two forces 
according to Equation 1 4 

Two simpler cases arc also possible- (1) If/Ts operative but C is not, as 
when a tendency is influenced by the instigating force of some environmental 
stimulus to which the individual is exposed but that tendency is not dominant 
and so is not then being expressed in the appropriate activity, we have 

(1.5) 

and (2) lfC is operative but F is not, as when no instigating force to undertake 
the activity is produced by the immediate environment but the tendency is 
nevertheless dominant and so is then being expressed in behavior, we have 

( 1 . 6 ) 


f=/'- 

dl 


dT 
dl = 


Became these two cases are simpler and help to illuminate the functions of 
and C ln cha "g> n g the strength of tendencies, we shall deal with them first. 
The Effect of an Instigating Force 

ra nr S ? der ““ ln Wh,ch a tendcnc y ts under the influence of an insti- 
LJLVrf* Ut " 0t a comummat °ty force (that is, where JT/dl = F). The 

an i„rrel an “T” 8 force ar “ in S fr ° m '*P°sure to a stimulus to produce 
vation of a eh ^"if* of a ,end 'ncy is suggested by the frequent obser- 
environme fi*" 8 ' b ' haV, ° r Shor,1 >' afto st > m = significant change in the 
at which he h t ’ ° r C * ample ' a ch ' ld W>1 sometimes leave the table 

We conceive "L XfThe V r T h “” 3 CaU ^ b V a frknd 

to play Exposure to that T* as >he source of a strong instigating force 
play The child 1 muIus ‘"“eases the strength of the tendency to 

play The child leaves the table because exposure to the instigating force to 
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play has boosted the strength of his tendency to play to the point where it 
dominates the tendency sustaining the initial ongoing activity of eating 
Often a single call by the friend is not sufficient to make the child leave the 
table, but several calls are Hence, we need to take account of the effect of 
repeated exposures to the instigating force of a stimulus 

We do not say that a stimulus elicits the response Instead, we conceive of 
a stimulus as the source of an instigating force, the nature and strength of 
which is typically determined by the past experience of the individual The 
instigating force of a stimulus is capable of producing a certain amount of 
increase in the strength of the tendency to undertake an activity as long as 
the individual is exposed to it The more frequent the exposure to the 
instigating force, or the longer the duration of exposure, the greater will be 
the magnitude of the change in the strength of the tendency 

This conception of the effect of a stimulus is represented m the case where 
dTjdt = F Integrating this differential equation and solving for the constant 
of integration yields 

T t +F t (17) 

Equation 1 7 is to be read the strength of a tendency ( T) at the end of any 
arbitrary period of time is equal to the initial strength of the tendency (T r ) 
at the beginning of that time period plus the product of the magnitude of 
instigating force ( F ) and the duration of exposure to that instigating force 
(0 

Figure 1 3 shows examples of the several ways in which a tendency might 
increase over a time interval under the conditions of the first case, where 
the individual is exposed to an instigating force but the tendency affected 
is not being expressed in behavior When exposure to a stimulus with fixed 
magnitude of instigating force is continuous over the time interval, we get 
the effect shown in Figure 1 3a When an individual is exposed to a stimulus 
repeatedly at regular intervals, with a constant and brief duration of exposure 
each time, we obtain the result shown in Figure 1 3 b When exposure is 
again of constant and brief duration but occurs irregularly in the time 
period, we might have the result shown in Figure 1 3c Figures 1 3a, 1 3b, 
and 1 3 c might represent, respectively, the instigating force of the background 
hum of conversation from a coffee room next door to where one is trying to 
work, the ringing of a telephone, and a friend calling a child to play while 
the latter is eating dinner In each example, the strength of the tendency 
increases at a fixed rate that is equal to the magnitude of the instigating 
force of the stimulus during the time of exposure The strength of the 
tendency then persists unchanged between exposures (the assumption of 
inertia) until the next application of the instigating force 
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Figure 1 3 Examples of the growth in a tendency over a time period t when the 
tendency is being instigated but not expressed for (a) continuous exposure to a 
stimulus, (6) periodic, interrupted exposure to a stimulus, and (c) irregular, inter- 
rupted exposure to a stimulus 


The Effect of a Gonsummatory Force 

Our first case has given us a special view of the operation of r on the 
strength of a tendency We now consider our second case (when a tendency 
is being expressed in an activity but there is no instigating force for that 
activity) to take a comparable special look at the operation of C, the con- 
summatory force, on the strength of an action tendency The change in the 
strength of the tendency now arises only from the consummatory force, and 

‘ “ “ “ n 'f at ‘ ve dlre f on ( that “■ dr l dt = -C) Thus the change con- 
stitutes a reduction in the strength of an action tendency 

The concept of the consummatory force of an activity is suggested by 
numerous instances in which activities cease and give way to other activities 
even though one cannot find stimuli that might be considered the obvious 
sources of strong mst.gat.ng forces for other activities in the immediate 
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environment For example, an animal that eats in a relatively constant and 
barren environment will sooner or later cease eating and commence doing 
something else Of course, the relatively barren environment may function 
as an instigating force and produce an increase in the strength of some other 
tendency which, as a result, becomes dominant and interrupts the expression 
of the tendency to eat But more likely, according to traditional wisdom and 
traditional psychological theory, it is the activity of eating itself that is 
primarily responsible for the change in dominance relationships among the 
tendencies In accord with this interpretation, we assume that the activity 
of eating has functioned as a consummatory force to reduce the tendency to 
eat that is expressed in the activity of eating 
The idea that engaging in an activity can reduce the tendency to engage 
m that activity is rooted in the traditional distinction between so-called 
consummatory activities and preparatory — or instrumental activities 
(Sherrington, 1906) Psychologists have found this idea useful and have 
maintained a qualitative distinction between instrumental (preparatory) 
and consummatory activities We do not We assume that all activities, the 
ones customarily referred to as instrumental, as well as the ones customarily 
referred to as consummatory produce consummatory force The consum- 
matory force always functions to reduce the strength of the tendency that is 
expressed in the activity However, we do assume that there are very 
substantial quantitative differences in the consummatory force of different 
activities and of the same activity on different occasions The magnitude of 
consummatory force (C) is presumed to depend on the kind of activity that is 
undertaken and the intensity of that activity 

Let us first consider the effect of the kind of activity on consummatory force 
Both running to the food cup and eating the food can function to reduce the 
tendency that a rat is expressing in the behavior, but eating has the more 
pronounced and obvious effect Both trying to solve a puzzle and getting the 
solution can reduce the tendency that a child is expressing, but getting the 
solution, that is, success, has the more dramatic consummatory effect 

Activities are viewed as differing in their consummatory value (c), that is, 
in the degree to which the particular kind of activity can reduce the strength 
of a particular tendency The eating of salted nuts versus the eating of 
cheesecake constitutes a difference in kind of activity that is represented as a 
difference in consummatory value for the tendency to eat One lick of a 
certain concentration of sucrose solution might have more or less consum- 
matory value than one lick of a weaker or stronger sucrose solution Throwing 
a nng over a peg from 1 5 feet away might have greater consummatory value 
(for the tendency to achieve) than throwing a nnger from one foot 

The consummatory value of an activity does not, by itself, account for the 
consummatory force of the activity We must also consider the intensity of 
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an activity Consummatory force, which determines the rate of reduction m 
the strength of a tendency at any specified moment, depends on both the 
consummatory value of the kind of activity that is in progress and the 
intensity with which that activity is occurring Greater intensity of activity 
implies greater consummatory force The intensity of an activity is assumed to be 
directly proportionate to the strength of the tendency expressed m the activity Ihus the 
determinants of the consummatory force of an activity that is occurring can 
be simply summarized 

C = c T (> 8 ) 

It is often very difficult to measure the intensity of an activity How can 
one measure the depth of concentration of an artist or scientist at work’ 
In some cases however, a fairly adequate measure may be obtainable 
Consider a rat licking a sucrose solution from a tube suspended at the side 
of its cage One lick of that particular solution of sucrose Ins a fixed con 
summatory value But the strength of the tendency to lick the solution, as 
stated earlier, is assumed to account for the intensity of the activity In this 
particular case the rate of licking (within bursts) may provide an adequate 
measure of T The consummatory force of the molar activity (that is, 
licking) depends on the consummatory value of each lick ( c ) times the 
number oflicks per unit of time (for example, per second), determined by T 
The product of the two gives us C the magnitude of tendency reduction per 
unit of time, for that kind and intensity of activity 

It is obvious given this conception of the determinants of consummatory 
force that the magnitude of consummatory force produced by a certain kind 
of activity might be different on one occasion and another depending on the 
strength of the tendency expressed in the activity at the time Furthermore, 
the magnitude of the consummatory force of an activity will change as the 
activity is continued if the strength of tendency changes while the activity is 
in progress 

The fate of the strength of tendency that supports an activity under the 
conditions where F = 0 and C ~ c T (our second case) is given by inte 
grating Equation 1 6 dTjdt = -C = -c T, and by evaluating the 
constant of integration Our doing so yields the equation 

T=T Z e-a (19) 

which describes the exponential decay in the strength of an action tendency 
that is exposed to the consummatory force of an activity as shown in Figure 
1 4a 1 he rate of reduction in the strength of an action tendency diminishes 
as the activity continues because the action tendency itself is becoming 
weaker with each successive moment And the strength of that action 
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tendency controls the ,nt'ns«y of the acuv.ty m progress, one of the deter- 

minants of the magnttude of the — Tt'Set^nught decrease over a 
Figure 1 4 shows three ways rn whtch a «"^e J ^ ^ 

fixed time interval depending on whe r _* ir ,m or discontinue 

ously, discontinuously at regular intervals for fixed d u»uom, 
ously at irregular intervals for fixed durauons^J thc abscnc( , of 

of the covert activity of dreaming as j IgU res 1 4 a, 1 4b, and 

support by an environmental stimulus so d ’ ® lhat has motivated 

V“ -P— ' th = " “ th vrn?er™pmd r n d mTerrupted dream, ng 
the dream under conditions of unmt p tpndencv there arc 

Notice, tn the examples of “'"^ulXtTtendency rematns unchanged 

additional illustrations of the assumptio „ e „mmitnrv force This, 

tn strength unless mfluenced b, an u-g* 
again, is the assumption of inertia applic 
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The Simultaneous Effects of Instigating and Consummatory Forces 

In our consideration of the two special eases of change in strength of 
tendency when only one force is operative (either instigating or consum- 
matory), we have prepared the way for discussing the more complex case in 
which a tendency is being changed simultaneously by both forces Here, we 
deal with the more general expression for a change in the strength of an 
action tendency as given earlier in Equation 1 4 (that is, dTjdt — F — C), 
which becomes 

^f=F-cT (I 10) 

at 

when we make the appropriate substitution for C, as specified in Equation 
1 8 Obviously, the strength of an action tendency will increase when the 
instigating force is stronger than the consummatory force (that is, F > C) 
and will decrease when the consummatory force is stronger than the insti- 
gating force (that is, F < C) When the two forces arc equal, there will be no 
change in the strength of the tendency It will be stable And the point at 



ofa m <- *no«. m„.., 

given by the product of a fixed ^ InStIsa,Ing forcc ( F ) and a consummatory force 

IT) Each curveT' l oach f„“b Umm,t0ry ^ W *>* activity 

approaching the same asymptote determined by the ratio, F/c 
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which this stability in the strength of the action tendency will occur can be 
determined from the equation F = c • T The strength of the tendency will 
become stable when T = Fje. 

By integrating Equation 110, the mathematical statement of the Princip e 
of Change in Strength of Tendency, and by evaluating the constant of 
integration, we arrive at 


r=r 7 -*-“ + M (111) 

An examination of some of the properties of this function shows that > 
starting out with an initial strength Tj at the beginning o some : ar 1 
time interval, grows or declines toward an asymptotic va ue o Jc 
the time interval Whether T grows or declines depends on w e ; er 
less than or greater than F{c Several examples of the fate of ov 
different values of T, are shown in F.gure 1 5 I. » ^umed ha them* 
vidual is simultaneously and continuously exposed to a stimu anc j 1S 

an instigating force of constant magnitude to underta e a h 

expressing the tendency m that acuvi.y with an intensity determmed * “ 
Strength of T Each curve begins at a different initial value for T„ but 
are approaching the same asymptote, Fje magnitudes of 

In Figure 1 6, the strength of T, is held — and the 

F and r are varied The height of the asymp < on thc relative 

strength of the tendency is when it stabilizes) P the hlg her the 

magnitudes of F and c The greater the magnitu e cons ^ mmatory va i ue 
asymptotic level of T The greater the value oi c, ^ j 6 aIs0 shows 

or the activity, the lower the asymptotic leve o strengt h of a dominant 
examples of how the rates of growth and dec me in ^ an( j c when their 

tendency are influenced by the absolute magnitu e ^ ^eld constant 

ratio, which defines the level at which stabi lty wi our j^cussion of 

Two final points must be noted before we e ^ rst 1S that, if the 

the Principle of Change in Strength of Te " de ^ y nsummat ory value of the 
instigating force of the environment or wou ld happen given any 

activity should change within a time interva , ^ strength of tendency 

change m the nature of the stimulus or the respon ’ mpto te defined by thc 
would alter its course and begin to approach a ne I ( ^ for , hc fete 

revised Fje ratio The second point is that thc Jr whcrc lhcrc ,s F but 

of the strength of a tendency resulting from con ^ c but not F (Equa- 

n «c (Equation 1 7 and F.gure 1 3 a), and where n eral statement 

-on 1 9 and F.gure 1 4.) may be -covered from the » « „ f . 0 for the 
given in Equation 1 10 by letting c = 0 l° r 
second case 
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Figure 1 6 The fate of the strength of a tendency ( T ) for the same initial value 
( Tj) when operated on by different instigating forces (F) and consummatory values 
(c) Each curve is approaching an asymptote given by the ratio, F/c 


A PRINCIPLE OF CHANGE OF ACTIVITY 


A Principle of Change of Activity can be derived from the first two 
principles This third principle states that the time required to change from 
activity A to activity B is given by the time during which the instigating and 
consummatory forces for T A and T B operate to produce a change in the 
dominance relations of the tendencies from T A > T B to T B > T A 

As was shown in oversimplified form in Figure 1 l,a change from activity 
A to activity B depends on a change m the relative strength of the tendencies 
lor the two activities— a change that can occur in any of five ways We shall 
C °Acru , threC of these P a «erns of change now and leave the fourth 
and fifth until the topics of displacement and substitution have been 
introduced in Chapter 2 


In Figure 1 7, the first three patterns or change have been redrawn so that 
te pa o AJ the strength of tendency supporting the initial ongoing 
activity A, is curvilinear, as called for by Equation 1 1 1 A change in activity 
Trom A to B requires that T A (supporting the ongoing activity A) be 
dominated by T, a tendency being instigated but not then expressed From 
the Principle of Action we know that T Aj > T Itj (that is, the initial strength 
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t 

(a) 




(b) (c) 

Figure 1 7 Three patterns of change in strength of tendencies for activity A and B 
that result in a change in activity from A to B where T B is being instigated but not 
expressed and T A is being both instigated and expressed 


of T a is greater than the initial strength of T B ) and that T Br > T Ar {that 
is, the final strength of T B at the point in time that activity B takes over 
from aotvnty d vl than. the. final ttwagth. cif T A ) Few urapherty we. 

shall assume specifically that activity will change from A to B as soon as the 
tendency for B equals the tendency for A * This enables us to write t b,- 
T Ap Because T B is being instigated but not expressed, it is growing linearly 
so that T Bp — T B[ + F b t B / A , as described by Equation 1 7 Jsotice that 
t B/A stands for the time interval from the initial point (/ = 0) until the point 
in time when activity A gives way to activity B (t — l B / A ) By substituting 
the above expression for T Bf m the equation T Bp = F Ap , we obtain 
T B{ + F n t B ) j = T Ar , which may be solved for t B/A to yield 


t B!A ~ 



(I 12) 


See footnote on page 12 
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Equation 1 12 is the mathematical statement of a Principle of Change of 
Activity and should be read as follows the time (t B iA taken from some 
arbitrary initial point when activity A is occurring (t = 0) until the final 
point when activity B replaces activity A (/ = t B/A ) is directly proportionate 
to the difference between the strength of the tendency sustaining activity A 
at this final point in time ( T Af ) and the initial strength of the tendency to 
undertake activity B {T Bj ) and is inversely proportionate to the magnitude of 
the instigating force for activity B ( F B ) 

The form of Equation 1 12 will be recognized as identical to that of Equa- 
tion 1 2 In fact, the only difference between the two equations is in the 
notation, with F B taking the place of the /S of Equation 1 2 Since we are 
referring to an instance in which the nature of the environment and the 
activity in progress are assumed constant during the interval of observation, 
the magnitude of the instigating force influencing T B is assumed constant 
over the interval t B/A And this magnitude of F E is exactly equal to /?, the 
average rate of change m T B during the time interval 

Equation 1 12 is stated generally enough to cover all three patterns shown 
in Figure 1 7 in that all that needs to be known about T A is its final strength 
(T Af ) at the point in time when T B becomes dominant However, according 
to the Principle of Change in Strength of Tendency, the path describing the 
strength of the tendency for activity A during the interval t = 0 to / = t B / A 
is determined by the mathematical expression given in Equation 1 11 
When it is written for the three cases shown in Figure 1 7, this expression 
becomes 


T a , = T Al (1 - ,-M ■•«) 

C A 

The three different cases shown in Figure 1 7 differ in the assumptions 
made about T A over the interval of observation In Figure 1 7 a, T A is 
assumed constant This would be the case if T A had already stabilized at its 
asymptotic level defined by rjc A at ( = 0 In Figures 1 76 and 1 7c, T A is 
not assumed to be asymptotic at ( = 0 and, thus, its strength is changing 
according to Equation 1 1 1 The difference between the cases shown in the 
two graphs is only that ,n Figure 1 76, T > F j e so that T. is decreasing 
toward asymptote, but in F.gure I 7c, T A < F A lc A , so that T A is increasing 
toward asymptote 

When T Ar = FJc A , The Principle of Change of Activity remains simple 
in its mathematical expression We merely substitute FAc. for T, m 
Equation 1 12 and obtain A A ' 


l n/A = 


FaUa ~ T,„ 

Fj, 


(I 13) 



A CHANCE OF ACTIVITY 23 


When T Af ^ f aI c a> however, the resulting equation is more complex and 
cannot be solved for t BfA 

Equation 1 13 identifies some important empirical determinants of a 
simple change of activity It indicates that the time taken to change from an 
initial ongoing activity to some other activity will depend on the relative 
magnitudes of instigating force for the two activities {F A and F B ), the 
consummatory value of the activity in progress (c^), and the initial strength 
of the tendency to undertake the alternative activity (T S J It leads us to 
further questions about the historical antecedents of the instigating force of 
a stimulus situation, the antecedents of the level of the inertial tendencies for 
various activities, and to new questions about the factors that are responsible 
for the consummatory value of an activity These issues and further compli- 
cations of the Principle of a Change of Activity are discussed in the subse 
quent chapters 

SUMMARY 

A change in the activity of an individual, from some initial activity that is 
already in progress when the interval of observation begins to another 
activity later, defines the fundamental problem for a psychology of motiva 
tion This problem is to explain the change in the dominance relations 
among behavioral tendencies that is inherent in a change of activity \\c 
shift the focus of conceptual anal) sis of molar behavior from the traditional 
dissection of a simple goal directed episode into its beginning (in a state of 
motivation), its middle (the period of instrumental striving), and its end 
(either consummation in a goal activity or frustration), to the joint or 
juncture between activities — to the instant of change in activit) that simul- 
taneously marks the cessation of one and the initiation of another The two 
classic problems of motivation, persistence of an activit) and initiation of an 
activit), arc two sides of the same behavioral com — a change in activit) 

The traditional focus of interest v\as an outgrowth of an implicit assump 
tion that the individual is at rest until stimulated to undertake an activit) 
that then would normal!) run us course Our shift in the focus of theoretical 
interest is grounded in a different and more tenable premise the individual 
is constant!) active, al\va)s alrcad) doing something when we turn our 
attention to him for systematic observation of his behavior 

We take the first step toward construction of an explanation of an observed 
change m activit) b> viewing the activit) m progress as an expression of the 
then dominant behavioral tendenc) of the individual It 1 $ a simple principle 
of action The change in the dominance relations among tendencies that »s 
then implied bv a change in activitv requires another principle to account 
for changes in the strength of an action tendenc) Hie one that is propmed 
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begins with a conservative assumption tendencies do not change in strength 
spontaneously Something must cause the change Tendencies persist, it is 
assumed, until changed by the influence of some force 

The assumption of inertia applied to action tendencies is the foundation 
stone of the conceptual scheme proposed in this and subsequent chapters 
In effect, it states that the behavior of an individual is not completely governed by 
the immediate stimulus situation In stating this, it leaves behind many other 
implications of the traditional stimulus response analysis of behavior The 
traditional S O-R paradigm is reconsidered It was introduced by Wood- 
worth 50 years ago in an early call for conceptual analysis of the dynamics 
of behavior But his early proposals did not manage to surmount the idea of 
sensory dominance of behavior, nor did the formal theories of behavior that 
were soon to follow (see Hebb, 1949, p 3) 

In the present scheme, the functional significance of stimulus (that is, 
immediate environment) and response (that is, a molar activity) are 
redefined Time is mewed as the duration of a dynamic process in which the immedi- 
ate stimulus situation functions to increase, selectively, the strength of tend- 
encies to action and the activity in progress, which expresses the strongest 
or dominant tendency, serves to reduce the strength of the tendency 
motivating it 

The principle of change m the strength of a tendency takes into account 
the inertial tendency that is, the strength of a tendency at the beginning of 
an interval of observation It identifies the magnitude of the instigating force 
of a stimulus for some activity with the rate of increase in strength of tendency 
that the stimulus is capable of producing, and the magnitude of consum- 
matory force with the rate of decrease in strength of tendency that an activity 
is capable of producing when the tendency is being expressed m that activity 
Consummatory force is viewed as jointly determined by the consummatory 
value of the kind of activity in progress and the intensity of that activity The 
latter is determined by the strength of the tendency then being expressed in 
the activity 

A principle of change m strength of a tendency is proposed to account for 
what happens to the strength of T A , the tendency sustaining the initial 
activity, and to the strength of T n the tendency to undertake an alternative 
activity, during the interval of observation that ends when the change 
in activity occurs The behavioral outcome of the two effects is then sum- 
marized in a single principle, a Principle of Change of Activity 


l nu — 



For the simple case that is considered m this introductory discussion of the 
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concepts, the principle attributes variations m the time taken for a change in 
activity to come about to variations in these basic determinants (a) 
the final strength of the tendency that sustains the activity already m progress 
[Ta,) which, in turn, depends on the magnitude of the instigating force 
produced by the immediate stimulus situation for that activity ( F A ) and the 
consummatory value of that kind of activity (c A ) , (b) the initial strength of 
the tendency to undertake the alternative activity (T B ), and (c) the 
magnitude of the instigating force of the immediate stimulus situation for the 
alternative activity (F B ) 

The simplicity of this principle derives from the fact that time is conceived 
as the duration of exposure to one or another force, as the duration of a 
certain rate of change in the strength of a tendency In other words, time 
is of central importance m the theoretical account of the dynamics of action 
because it represents the cumulative effect of continuous or repeated 
exposure to an instigating or consummatory force 

It is a simple principle, one derived from conceptual analysis of a simple 
problem Both will become more elaborate as we begin to consider the 
complications m the conditions of actual behavior that have been deliberately 
overlooked in order to present the basic assumptions and concepts of the 
scheme in a simple form 

PREVIEW 

The discussion, thus far, has referred to tendencies to undertake specific 
activities like solving an arithmetic problem, walking to the coffee room and 
eating a hamburger sandwich, etc How, if at all, are changes m the strength 
of one particular action tendency related to changes in other action tend 
encies 3 Is there any basis for conceiving of families of functionally related 
tendencies, the various members of which suffer a common fate ? We think 
so, and in Chapter 2 we shaft develop an argument Tor the use oi more 
general descriptive terms like the tendency to eat, the tendency to achieve, and the 
tendency to affiliate, etc m reference to families of functionally related action 
tendencies which rise and fall in strength together as a result of displacement 
and substitution In Chapter 2 we shall also present a -preliminary conception 
of the relationship between covert perceptual and imagmal activity (thought) 
and overt activity (action) in further elaboration of the concept of a family 
of functionally related and correlated tendencies 

Chapter 3 will identify the measurable aspects of the stream of behavior 
It will consider both simple ideal conditions of behavior and more complex 
ideal conditions which yield measures of persistence, latency of response, and 
preference It will show how the conceptual scheme can be employed to 
justify inferences about the magnitude of the instigating force of a stimulus 
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or the strength of a particular tendency from behavioral observations 
Chapter 3 will confront the usuall} neglected problem of the compatibility 
and incompatibility of various activities and will identify some important 
effects of various compatibility relations among activities 

Chapter 4 will concentrate on the gap between idealized conditions, m 
terms of which mathematical models of behavior seem to make a great deal 
of sense, and the much less than ideal conditions of actual behavior Our 
aim is to identify some tenable assumptions that can be made in the use of 
this conceptual scheme as a guide for the experimental analysis of behavior 
or in making inferences from behavioral observations Most interesting and 
important are the issues that arise when the principle evolved in conceptual 
analysts of a single change of activity is applied to the sequence of changes in 
activity that characterize the stream of behavior of an individual Our 
treatment will provide a foundation for the theoretical derivation of the 
operant level of an activity in a constant environment, and the amount of 
time an individual spends in various activities 

Until Chapter 5, m which we consider the historical determinants of the 
instigating force of a stimulus the discussion is focused exclusively on the 
contemporaneous determinants of behavior, that is, the problem of motiva- 
tion Questions and theories about the antecedents of the instigating force of 
a stimulus are of a different order The discussion will cover ground that is 
already familiar in terms of the traditional concepts of conditioning and 
learning In Chapter 5, we relate our views concerning the dynamics of 
action to the classic work of Pavlov and Thorndike We identify the prob- 
lem of learning, as traditionally conceived, with change m the instigating 
force or a stimulus and with the elaboration of behavioral tendencies 

In Chapter 6 we relate our views to the kind of cognitive theory of 
instigation to action that has evolved primarily in the study of human 
decision making Not all psychologists lean on the knowledge of the rein- 
forcement history of an activity for inferences about the power of a stimulus 
situation to provoke the activity in an individual The concepts of expec- 
tancy, \alence (or utility), and motive (from study of individual differences 
in personality) are examined in relation to this conceptual analysis of the 
dynamics of action Our aim is to encourage the integration of study of 
individual differences in personality and the study of the process of motiva- 
tion b> anchoring the description of personality in a theory about the 
dynamics of action 

To cover a number of interrelated problems in one relatively uncomph- 
catcd sweep (namely, the d>namics of action, the historical determinants of 
an instigating force, the diagnostic assessment of the strength of an instigating 
force, and the description of individual differences in personality, etc ), the 
first six chapters of the book ignore the problems traditionally described as 
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punishment, inhibition, and avoidance behavior The individual is treated 
as if he were motivated only by what might be called pleasure seeking, 
appetitive-, approach-, or excitatory tendencies In Chapter 7, a theory of 
resistance is introduced It treats the problems of punishment, inhibition, 
and avoidance in a way that is suggested by cognitive theories of motivation, 
which imply that the belief that an act will produce a negative consequence 
and the repulsiveness of that consequence together produce a tendency not 
to undertake the activity, that is, resistance to that activity This, of course, 
greatly complicates the picture of the changes in dominance relations among 
the tendencies that are responsible for a change in activity 

Chapter 8 discusses the historical antecedents and cognitive correlates of 
the inhibitory force of a stimulus Then Chapter 9 reconsiders the basic 
problem of a change in activity as one that implies a change in the dominance 
relations among resultant action tendencies — the outcome of conflict between 
instigation to action and resistance The principles advanced in the early 
chapters and the conclusions reached in the discussion of simpler instances 
of behavior are covered again in Chapter 9, but by a more general statement 
of the Principle of Change of Activity that we propose as a guide to the future 
study of the dynamics of action 

The final chapter considers the central argument of the book from a 
slightly different perspective, enlarges the discussion of certain topics, and 
calls attention to some innovations in empirical research that are directly 
related to the scheme 

MATHEMATICAL NOTES 

The Principle of Change in Strength of Tendency states the change in the 
strength of a tendency at any moment in time is equal to the instigating force minus the 
consummatory force In differential equation form this is written 

— = F-C (14) 

dt 

The consummatory force C is further specified as C = c T (Equation 1 8) 
which, when substituted into Equation 1 4, produces 

^L = f-c t ( 110 ) 

dt 

where F, c and Tare all ^0 Equation 1 10 is a linear differential equation 
and, assuming the continuous application of F and C, yields the solution 

T=T, - r”) (III) 

on evaluation of the constant of integration 
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It is easily seen from Equation 111 that T ~ Tj for t = 0 and lim T = 
Fjc Furthermore, the first derivative of T with respect to t in Equation 111, 



shows that T is a monotonic function of t and approaches asymptote with a 
positive slope for F[c > Tj and with a negative slope for Fjc < Tj The 
second derivative of T with respect to t. 



indicates that T is negatively accelerated in its path from T t to F/c Several 
examples of Equation 111 are pictured in Figures 1 5 and 1 6 

Two special cases of Equation 111, when c = 0 and when F = 0, are 
also of interest For c = 0, Equation 1 1 1 becomes T = Tj -f- F t (Equa- 
tion 1 7) which is linear with slope of F and intercept equal to Tj One 
rather direct way to show the effect of c = 0 in Equation 1 1 1 is to replace 
e -c< m the second term by the scries e~ ct = l — (c t) - f (c t) 2 (2 i — 
(c t) 3 /3' + , prior to setting c = 0 When this is done, Equation 1 11 
can be written 



With Equation 1 11 in this form, setting c = 0 yields T = T 2 + F t as 
specified In the second case it is apparent that, for F = 0, Equation 1 11 
becomes T = Tj e ct (Equation 1 9) 



CHAPTER 2 

THE VICISSITUDES 
AND FAMILY 
CHARACTERISTICS OF 
ACTION TENDENCIES 


The title of this chapter is taken in part from an influential essay by Freud 
(1915) as it is our purpose to deal with two fundamentally important 
problems that he first illuminated m an analysis of the vicissitudes of instincts 
(or needs) They are the problems of displacement and substitution We shall 
take into account the possibility that the direct instigation of a particular 
action tendency and its consummation, when expressed in behavior, may 
have other, indirect effects The direct instigation of one activity is likely to 
spread to influence the strength of tendencies to engage in other related 
activities The consummation of a particular action tendency in behavior is 
likely to produce a comparable reduction in the strength of tendencies to 
engage in related activities 

The discussion of displacement and substitution will lead us to the con- 
ception of a family of functionally related action tendencies that share a 
common fate Later in the chapter, we shall elaborate further this concept of 
a family of highly correlated tendencies to include tendencies to engage in 
imaginal, perceptual, and verbal activities that are expressed covertly and 
that run a course which parallels the one of tendencies expressed in overt, 
motoric behavior We recognize that we are making contact with an old 
and difficult problem in our preliminary treatment of the nature of covert 
activity, or conscious thought, and its relationship to overt action, and we 
take this step because it seems necessary The topic is expanded m later 
chapters 

Our introduction has emphasized that change of activity is the funda- 
mental behavioral problem for a psychology of motivation In recognizing 
this, we observe the need for three different kinds of principle One will refer 

29 
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to observable behavior It will account for a change of activity Another 
will account for the changes in the strength of the tendencies that are 
expressed in behavior and that govern the tuning of changes in activity 
third kind of principle will specify the determinants of the instigating lorce 
of a particular stimulus and the consummatory force or a particular activity 
which, in turn, are responsible for changes in the strength of behavioral 
tendencies Except for the specification of the determinants or components 
of a consummatory force, given in the previous chapter, we shall postpone 
discussion of this last kind of principle until Chapters 5 and 6 This wil 
permit a thorough treatment of the logically prior problem of the contem- 
poraneous dynamics of action before we consider questions of historical 
antecedents The latter are too often given an unwarranted priority in 
theoretical discussion We refer to the questions that define the proper focus 
of interest for the study of learning and the development of differences in 
personality Theory about the genesis of the instigating force of a stimulus is 
related to but not an inherent part of the theory about its function, that is, 
its motivational significance 


INDIRECT EFFECTS OF A STIMULUS AND AN ACTIVITY 

The primitive principle of change m the strength of an action tendency 
(Chapter 1) restricted our attention to the direct instigating force of a stimulus 
and the direct consummatory force of an activity Now we must consider the 
indirect effects of these forces that define what is meant by displacement and 
substitution These are the pertinent questions to ask 

1 Can the strength of a particular action tendency ever be increased if 
the appropriate stimulus (that is, the one that normally produces direct 
instigating force for the activity) is not present 71 

2 Can the strength of a particular action tendency ever be reduced if 
that tendency is not directly expressed in the activity that normally produces 
the direct consummatory force 7 

The first question directs our interest, for example, to a more general effect 
on appetite of the odor of steak being broiled over charcoal The second 
question directs our interest to a more general effect on appetite of one’s 
having consumed a substantial piece of the steak To answer both questions, 
we must review the argument concerning the kind of behavioral evidence 
that is needed to justify the conclusion that a tendency has been strengthened 
or weakened by an- immediately antecedent event 

1 The term appropriate will seem less ambiguous after Chapter 6 The concepts of the 
unconditioned and conditioned instigating force of a stimulus are then developed For the present 
wc shall mean by appropriate a stimulus that innately or as a result of past experience in the 
presence of similar stimuli can strengthen the tendency to act m a certain way 
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The Behavioral Symptoms of a Change in the Strength of a Tendency 

Later we shall thoroughly consider the several behavioral tests of the 
strength of a tendency to engage in a particular activity Now we merely need 
to be reminded that willingness to initiate an activity and persistence, once it 
has been initiated, provide appropriate grounds for inference about the 
strength of an action tendency Given the primitive principle of a change of 
activity, t B/A = (Tj r — T Bj )fF D , we can observe that a longer exposure to 
the instigating force (Fg) is required to bring about an initiation of an 
activity when the inertial tendency to undertake that activity ( T Bj ) is weak 
than when it is strong If that tendency has been strengthened by an immed- 
iately antecedent occurrence, there should be apparent a greater willingness 
to undertake the activity — what traditionally is called a shorter latency of 
response to a stimulus for the activity On the other hand, if the tendency in 
question (7V) has been weakened by an immediately antecedent occur- 
rence, there should be less apparent willingness to initiate the activity, that 
is, a longer latency of response to an appropriate stimulus Hence we are able 
to discover empirically that exposure to the delightful aroma of a steak 
broiling over charcoal has whetted the appetite and has increased willingness 
to initiate the activity of eating when a call to supper finally comes Con- 
versely, we are able to discover empirically that having eaten something 
beforehand has satisfied (that is, reduced) the tendency to eat and, hence, 
has diminished the individual’s willingness to initiate this activity at the call 
to supper This is a phenomenon frequently observed by the parents of small 
boys who have free access to a cookie jar Thus the very same behavioral 
tests can be employed to discover whether the strength of a tendency can be 
changed indirectly , that is, without direct exposure to an instigating force to 
undertake that particular activity produced by a stimulus that either innately 
or as a result of exposure to it during past training has acquired this property, 
and without the direct influence of the consummatory force produced by 
actually engaging in the particular activity 

Displacement 

Displacement refers to occasions on which the strength of the inertial 
tendency to undertake one activity (for example, activity X) is increased by 
instigation of some other activity (for example, activity Y) This would occur 
if 7\ increased not as the result of a direct instigating force Si F x \> normally 
produced by an appropriate stimulus S lt but as an indirect result of the 
influence of a direct instigating force to engage in some other activity sJ^yy* 
produced by its appropriate stimulus S. For example, the effect of exposure 
to the aroma of the steak being broiled over charcoal will normally increase 
the strength of the tendency to initiate the activity of eating a steak If this 
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stimulus, S z , also has the effect of increasing an individual’s willingness to 
respond more rapidly when presented with some potato chips S it it is an 
instance of the displacement of the instigating force to cat a steak Si T YY to 
the tendency to eat potato chips “I he strength of has increased 
without direct exposure to Therefore, we must speak of an indirect or 
displaced instigating force to undertake activity X y s f j which is attribut- 
able to a relationship that exists between the two activities Y and A' 

We suppose that normally the indirect or displaced force F rx will be 
weaker than the direct force F YYi from which it is derived That is, wc 
assume that F YX < r YY The magnitude of the displaced force r YX should 
depend on the magnitude of the direct force r YYi from which it is denied , and the 
degree of relationship between the two activities , d l x That is 

Fyx — F YY ( 2 l ) 

The closeness of the relationship between activities 1 and A, whether it 
depends on an accident in the associative history of an individual or the 
symbolic equivalence of the two activities (both proposed by Freud) or 
their functional equivalence as alternative means to the same end, is repre- 
sented theoretically by <5 r x This symbol defines the extent to which the 
direct instigation of T Y by F YY will simultaneously produce indirect 
instigation of T x by F rx because there exists some degree of functional 
equivalence between the two activities Y and A It is expected that 0 ^ 
^rx^ 1 . where 6 Yx = 0 means that activity X is functionally independent 
of activity Y so that no displaced instigating force for T x results from a 
direct instigating force for T Y , and d YX = I means complete displacement 
(or spread) of the instigating force for T Y to T x Thus, for d YX > 0, the 
stimulus S 2 produces both a direct instigating force S F Y1 on T y and an 
indirect instigating force Sj F y ^ on 

We must now generalize the concept of displacement to cover the more 
realistic situation m which a given stimulus complex provides direct 
instigating forces for a number of different activities Let us begin with the 
case in which the environment contains only S 1} the stimulus producing a 
direct instigating force on T x (that is, Si F xx ) and S a , the stimulus producing 
a direct instigating force on T r (that is, s F ry ) Since displacement may 
occur between the two activities in both directions, from X to Y as well as 
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Although may be equal to d XY , there appears to be no a priori 
reason why this must necessarily be true for all pairs of activities Therefore, 
different symbols have been preserved for the two relationships If d YX is 
unequal to & X y, it means that there is an asymmetry in the relationship 
between activities X and Y For example, we might normally expect to find 
that the aroma of barbecued steak has a greater direct instigating force on 
the tendency to eat steak than the sight of potato chips has on the tendency to 
eat potato chips If there is some asymmetry in the relationship between 
the two activities, we might also find that the proportion of the direct insti- 
gating force to eat steak that is displaced to the tendency to eat potato chips 
is greater (or less) than the proportion of the direct instigating force to eat 
potato chips that is displaced to the tendency to eat steak In the terms of the 
present hypothesis, the success of an appetizer depends on its d value for the 
mam course, and we know from general past experience that appetizers and 
entrees are not interchangeable in their roles 

We are now ready to make our most general statement about the displace- 
ment that occurs in a complex environment Consider a given stimulus 
situation S in which the tendencies T A , r B , T c , , must be taken into 
account Assume that S maj be analyzed into its dements or components 
Si, S g , S a , , so that S t is the stimulus producing direct instigating force 
on T d , S 2 is the stimulus producing direct instigating force on T B , etc The 
total instigation produced by S for the activities is then described as follows 

S F A ~ sj' A A + St F BA + S 3 F CA + ^ 

S F B — Si F AB + S t F BB + S 3 F CB + 
etc 

These statements are equivalent to 

S F A = S X F A 1 + &BA S 1 F BB + &CA S 3 F CC + ^ gj 

S^B — &A1J AA “V 5VBB + S , F CC + 

etc 

An examination of these expressions shows that if a stimulus situation 
remains constant, even though it is complex, the effective instigating force 
for each tendency is fixed, so the equations presented in Chapter 1 need not 
be revised in the light of the phenomenon of displacement Later in this 
chapter, after the concept of substitution has been introduced and discussed, 
we shall again present the key equations from Chapter 1 with displacement 
and substitution taken into account 

The Concept of a Famil) of Related Tendencies 

In broadening our treatment of the effect of instigating forces to include 
displacement, we have asserted that, at any particular time, the hierarch) 
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I « c ako has the effect of increasing an individual’s willingness to 
respond more rap.dly when presented with some potato chips A„ » ts an 

displaced instigating force to undertake activity X, i \> w 

able to a relattonsh.p that extsts between the two activities Y and A 

We suppose that normally the mdtrect or displaced force r„ ^ * 
weaker than the d.rect force F rr , from winch .. ts derived Xha. . , we 
assume that F rx <F rr The magnitude of the i, splic'd force Tyx shM 
depend on the magnitude of the direct force r rT ,from which it is derived, and 
degree of relationship between the two activities, d 1 x That is 

CAT (2 1) 

Fyx ~ “YX 1 r i 

The closeness of the relationship between activities i and A, whether it 
depends on an accident m the associative history of an individual or t e 
symbolic equivalence of the two activities (both proposed by Treud) or 
their functional equivalence as alternative means to the same end, is r cP r ^ 
sented theoretically by d YX This symbol defines the extent to which the 
direct instigation of T Y by F YY will simultaneously produce indirect 
instigation of T x by F YX because there exists some degree of functional 
equivalence between the two activities Y and X It is expected that 0 > 
5 rjc < I, where x = 0 means that activity X is functionally independent 
of activity Y so that no displaced instigating force for T x results from a 
direct instigating force for T Y , and d TX = 1 means complete displacement 
(or spread) of the instigating force for T Y to T x Thus, for > 0» t ^ ie 
stimulus 5 Z produces both a direct instigating force Sj F r j on T Y and an 
indirect instigating force s t Fy X on T x 

We must now generalize the concept of displacement to cover the more 
realistic situation in which a given stimulus complex provides direct 
instigating forces for a number of different activities Let us begin with the 
case in which the environment contains only S ly the stimulus producing a 
direct instigating force on T x (that is, Sj F x x) an d S 2 , the stimulus producing 
a direct instigating force on Ty (that is, s 3 F Y y) Since displacement may 
occur between the two activities in both directions, from X to Y as well as 
from y to X , we must allow for two indirect instigating forces, s/xr a " 
S t Frx> in addition to the two direct instigating forces Let us define the 
effective instigating forces on T x and T Y , arriving from the stimulus complex 
S as gF x and S F Y We may then write gF x = sfxx + s/rx a ” 
s F y = sfy y + sffxY* since the direct and indirect instigating forces fo 
any activity are additive These two equations may be rewritten as gF x "* 

simply by 


sf XX 


+ &y 


and s F y — s Fp 


substituting appropriately for s ff Y 


• + < 5 . 


XY XX 
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Furthermore, the substitute cansummaiory value of one activity for another 
m this case of activity A for activity B, is given by the expression 

c ab — Yab c a (2 5) 

This is read The indirect or substitute consummatory value of activity A 
for activity B depends on the degree of relationship between the two 
activities y AB and the consummatory value of activity A If y AB = 0, 
activity A does not substitute for activity B at all If y AB = 1, the substitu- 
tion is complete Values of y AB between 0 and 1 reflect the intermediate 
degrees of substitution of A for B that are possible 
The generalization of the concept of substitution to more than two 
activities is straightforward as long as we restrict ourselves to the set of 
incompatible activities Under this restriction, only one activity can occur 
at any given time the activity that expresses the dominant tendency 
Therefore, only one direct consummatory force can occur, although it can 
have substitute consummatory value for many other activities If we once 
again let activity A be ongoing and activities C, , be nonoccurnng 
alternatives, there is a direct but not an indirect consummatory force on T A 
and an indirect but not direct consummatory force on T B , T c , These 
latter forces are written 

Cab — Yab C a = y AB c A T A 
Cjc =* Vac C a = y AC c A T A 
etc 

The extent of substitution of activity A for the other activities depends on 
the values of y that reflect the degree of relationship between activity A and 
the other activities 

It is certainly evident that eating one of the meals described on the menu 
of a restaurant substitutes almost completely for eating one of the other meals, 
given our behavioral test of subsequent willingness to initiate eating another 
meal Similarly, it is sometimes observed that succeeding at one activity may 
compensate for failure tn some other activity, that displaced aggression 
toward a scapegoat may reduce the tendency to behave aggressively towards 
the original target of hostility, etc We offer no new idea as to why certain 
activities are functionally related to others but assert that if they are, we can 
discover through observation of effects on initiation of acuvities that one 
tendency is to some degree functionally equivalent to another In this 
analysis, we have followed and elaborated an earlier discussion of substitu- 
tion by Lewin (1938, p 163) His distinction between substitute i ale nee and 
substitute value is preserved in the distmeuon between displacement and 
substitution and the possibility that the degree of relationship between 
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of inertial tendencies to engage in various activities, which describes the 
motivational state of the individual at that time, may be changed by 
indirect as well as direct influences This means that a stimulus that defines an 
instigating force to engage in a particular activity will often function 
produce a family of interrelated forces that increase the strength of a whole 
family of interrelated action tendencies Since the family of tendencies is 
often (but not necessarily always) defined by a common kind of anticipated 
consequence (what is traditionally called a goal activity), it may simplity 
discourse somewhat to use a class term like tendency to eat , which embraces 
the numerous members of the family, rather than to list exhaustively all oi 
the specific action tendencies that comprise that class for a particular 
individual Although only an approximation, since it lacks the degree of 
specification needed for precision in the prediction of behavior, this kmd o 
shorthand which refers to classes of functionally related or functionally 
equivalent activities is much more feasible and useful for a general description 
of the momentary motivational state of an individual than an exhaustive 
listing would be It is to be understood, however, that to sa> that the tendency 
to eat has been increased or decreased is only an approximate shorthand 
description of the nature of the change that has occurred m an individual 
This terminology will be employed only for convenience when it does not 
lead to any false conclusions 


Substitution 

The substitute value of one activity for another is greater than zero if the 
inertial tendency to undertake one activity is reduced by the occurrence of 
the other As in the case of displacement one can discover by the observation 
of an individual s willingness to initiate a particular activity following the 
occurrence of some other activity whether the latter has reduced the strength 
of the tendency to engage in the former As stated in Chapter 1, the con 
summatory force of a particular activity depends on the consummatory 
value of that kmd of activity (c) that is, its capacity to reduce a particular 
tendency, and the intensity of the activity Since intensity of activity depends 
on the strength of the tendency that is expressed in it, C = c T 

If the consummatory force of one activity does substitute for another, this 
is equivalent to providing an indirect consummatory force for the second 
activity Specifically, in the situation where activity A is occurring anc * 
activity B is not, the substitution from A to B means that there occurs both 
C A as the direct consummatory force operating on T A and C AB as the indirect 
consummatory force on T B The magnitude of the indirect , or substitute force C A e> 
depends on the magnitude of the direct consummatory force C A and the degree of 
relationship , y AB between the two activities where 0 < v . R < 1 That is 

C-V, = 7at< C a (2fl 
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occurring, we need make no change m our previous expression for T A 
because activity B is not occurring and no question of substitution from B 
to A arises 1 * 3 * 5 The Principle of Change m Strength of Tendency as applied to 
activity B, however, becomes 


— — = — '-‘AB 

dt 

= F b — Yab c a 

— Fb ~ Yab c a ^a ( 2 ^ 

Notice that T B is acted on by a consummately force, but an indirect one 
com ing from the expression of T A , not the direct force provided by occur- 
rence of activity B Since T A is changing over time according to Equat.o 
1 1 1, we need to modify the above expression to read 

"s-f.-i*, jr, f + & <1 -.•“>] < 28 > 

dt L c a J 

Integrating this and evaluating the constant of integration yields 

T b = T b , + [(.F b - y ab f a) ‘1 + “ Ta ) (1 " ' " ( ‘ 9) 

This expression is one that can produce several, quite different ^pathl . for 
T b , depending on the relative sizes of certain parameters In general, 
however, all functions begin at T„ = Te, with a slope of - YabJaJa, 
for ( = 0 and end up in linear form with a slope of y JB a 

The paths in between are illustrated in Figure 2 does 

Let us consider the several set of curves m F.fpire 2^ 

not substitute at all for activity B ( , Tub the very outset, as shown m 

the trend of T B will be positive and linear from t J there „ 

the broken line of Figure 2 la The growth of T B P , 

no substitution, the condition we ha assume 1 but w ith a slope 

All the other curves in Figure 2 la end up m linear form 

1 The case of substitution for compatible acuvrua " '"'Jt”“”ace"ho3In the’noles at ihe 
not develop .there Our miliat mveslisau™ ■ ^ for nvo compatible ongoing 

end or this chapter For now, it will s “^ c ' a!)mp ,otes less than wbat they would 

activities either the action tendencies or _ c f two action tendenacs reaches 

have approached had there not been su 11 “ * h sts “ no substitution" asymptote 
zero and stays there allowing the ot er o ^ dens-able from Equation 2 9, the 

3 Detailed consideration of the entrain to changes m acimt>, can be found 

way in which they depend on T A , and how ey 

in the notes at the end of the chapter 
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particular activities represented by ,5 for displacement and y for substitution 
may be different 

TU Common Fate of T'nJencm Me W Fonuly 'Ihus broadened aho to 
account for substitution, our conception of consummatory force '“S® 
the hierarchy of inertial tendencies (or unsatisfied needs) that character! 
an individual at a particular time may be changed not only by a re due : > 
in the strength of the particular tendency that is dirccdy «p«Kd in ^>n 
ongoing activity but also by the indirect, substitutive effect of this activi y 
for other functionally related tendencies in the hierarchy When an indivi 
ual is eating a particular food, it makes sense to summarize what is happening 
by stating that he is reducing his general tendency to eat if this is taken to 
mean that he is reducing a whole family of inertial tendencies that have in 
common the particular kind or commerce with the environment called 
eating We should be able to discover through observation that another 
activity, roughly described as being fed intravenously, which has no 
behavioral communahty with eating, belongs in the same family Freu 
argued that this is true of sexual activity Many specific activities having 
very little in common at the level of a phenotypic descriptive taxonomy ° 
behavior, that is, appearances, were viewed as functionally equivalent m 
the sense discussed here The determinants and limits of substitution, 
explored somewhat by the early Lewimans (Lewin, 1936) and very little wit 
a few exceptions (for example, Feshbach, 1955) thereafter, can be discovere 
by observation of behavior It is perhaps the most important neglecte 
problem in the psychology of motivation 


RECONSIDERATION OF THE BASIC PRINCIPLES IN LIGHT 
OF DISPLACEMENT AND SUBSTITUTION 

The Principle of Change m Strength of Tendency stated for activity A is 
dT A jdt = F a — c A T a When integrated to obtain the fate of a tendency 
over time, this expression yields T A = T A e~ <A ‘ 4 - {F A jc A )( 1 — e~ CAt ) as 
the general statement for the conditions in which T A is being both instigated 
and consumed The effect of including displacement in this expression * s 
very minor because the only result is to permit the breaking down of Fj. 
into its direct and indirect components This is because all of the elements ot 
the expression are constants and can be grouped arbitrarily Thus, no change 
has to be made in the equations to accommodate displacement, but the more 
detailed expressions for F A (Equations 2 2 and 2 3) can be used if desired 
The effect of substitution on the strength of a tendency is more complex 
If we once again consider only the case of a single ongoing activity A and an 
alternative activity B that is incompatible with A and, therefore, not 
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different activities that constitute approach to the same goal, or the change 
from the final “instrumental activity” to the “goal activity” itself Here the 
tendencies that motivate the several activities all belong to the same family 
Each activity has some, perhaps considerable, substitute value for the others 
Yet the earlier acts in the sequence leading to a goal give way to the later 
acts because it can be shown that F B > F A in each instance of change from 
one to another activity of the same family as the individual approaches the 
goal 4 

Another instance of this hind of change from one activity to another 
within the same family is the change from what might be called a less adequate 
to a more adequate means to an end If, for example, an individual is driving 
along a two-lane country road that is a roundabout route to his destination 
and he comes to an intersection that provides an opportunity to turn on to 
a superhighway that leads to the same destination, he will normally do so 
The example assumes that the so called ‘ more adequate means” is the one 
for which there is normally a stronger instigating force 

The second case, in which activity B is initiated even though F A > F B 
because there is very little substitution, is explained by the fact that in a 
constant environment T A will sooner or later stabilize at a level defined by 
FaI c a So the continued growth of T s implies that sooner or later T B > T A 
The key words m this case are “very little substitution ” This means that 
we are talking about instances that approximate the change from one kind 
of activity to another kind of activity (for example, from eating to playing the 
piano) A little later we shall say more about the general implication for 
variability in behavior that is contained in the principle of change of activity 

In Figure 2 1 b, all the curves depict what might happen when the occur- 
rence of activity A produces an indirect substitute consummatory force on 
T b that equals F B so that the overall slope ends up equal to 0 This means 
that F D — y iB F t = 0, and y AB = F B fF A In other words, the instigating 
force to undertake an alternative activity (F B ) is weaker than the one acting 
to sustain the ongoing activity (F A ), and the proportionate relationship of 
the two instigating forces is exactly compensated bj the degree of relation- 
ship between the two activities (y AB ) which defines the proportional sub- 
stitute value of the one for the other This stabilization of the subordinate 
tendency ( T B ) presumes stabilization of the dominant tendency ( T A ) It is a 
Unique set of circumstances 

Much more likely are the conditions already discussed that account for 
Figure 2 1 a and the ones that produce the set of linear decreases in the 
strength of T R shown m Figure 2 lr In these latter instances, there arises the 
possibility that the strength of T B will be reduced to 0 Again, ne expect 

4 In Chapter 5 we shall present an explanation of why stimuli nearer to the goal caent 
produce stronger instigating force 
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that is less than the one defined by F B because there is an indirect consum 
matory force (C AB ) operating to reduce T„ It is derived from the ongoing 
activity A The tendency sustaining activity A (T A ) approaches a l eve 
defined by F A jc A As this happens, the indirect consummatory force on ff> 
which has an effect opposite to that of F B , approaches a constant value 
magnitude will depend on the degree of relationship between the 
activities ( y AB ) and the intensity pf ongoing activity A that can be attribute 
to F a 

The fact that all the curves in Figure 2 la end up with a positive slope 
means that sooner or later, if the environment remains constant, activity 
will be initiated This will come about under different sets of conditions 
(1) whenever F B is stronger than F A even though there may be substantia 
substitution effects (as when y AB JS near 1 00) , and (2) when F A is stronger 
th^i F B but there is little substitution (as when y AB is near 0) 

ihe first case, when there is substantial substitution, typically occurs i 
tec ange from one to another instrumental activity m the sequence 0 
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activities that differ from the former and each other in the magnitude of 
their consummatory value Less complicated are the changes from one kind 
of activity to another kind of activity, that is, changes that do not involve 
displacement or substitution 

Our analysis has shown how activities that are instigated by the stronger 
instigating force are particularly favored when there is substitution This 
helps to explain why one activity gives way to another m the instrumental 
approach to a goal and how the inclination to undertake an earlier act m a 
sequence is lost once the later act has been initiated The analysis of the 
role of substitution also shows how the more adequate means to a goal (that 
is, the one for which there is stronger instigating force) is likely to gain and 
to maintain its dominance over less adequate means Finally, we have 
observed how a sustained goal activity of a particular kind (that is, an 
activity having substantial consummatory value) can greatly reduce the 
strength of the various tendencies that constitute the family of goal directed 
activities and, thus, postpone for a time any renewal of the pursuit of that 
kind of goal activity 

SOME APPLICATIONS TO FAMILIAR MOTIVATIONAL 
PHENOMENA 

An Interpretation of the Phenomena Traditionally Called Drive 

Historically, the concept of drive evolved to explain certain behavioral 
observations most notably, that the tendency to eat increases as a function of 
the number of hours the individual has been deprived of the opportunity to 
eat Much of the behavioral evidence concerning an increase in the strength 
of the tendency to eat as a function of the time of deprivation has to do with 
an increased willingness to initiate eating and other activities that in the 
past have culminated m eating, which therefore are called food seeking 
activities 

Let us consider the traditional operational definition of hunger drive from 
the viewpoint of the present scheme The experimenter provides no oppor- 
tunity lor the animal to eat for a given length of time This is the extent of 
rigid experimental control Thus, vve know that one thing cannot happen 
during the time interval of deprivation the one activity capable of producing 
the greatest consummatory force on the tendency to eat docs not occur 
Traditionally, the procedure for making animals hungry has not involved 
any parucular control of the environmental stimulation to which the animal 
is exposed during the time of deprivation Therefore, we mav assume 
without contradiction that typically some of the stimuli that impinge on 
the individual during the time of deprivation must produce instigating forces 
to eat or to engage in activities that have previous!) culminated in eating 
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the slope of T B to become linear when the indirect consummatory force has 
stabilized because T A , one of the determinants of that force, has stabilized 
The negative slope can occur only if y AB F A > F B And since the maximum 
value of y AB is 1 00 (implying complete substitution of A for B), F A must 
always be stronger than F s for this to happen Typically, T B should be 
weakened when F A is much stronger than F B and there is also substantial 
substitution of A for B 5 

We now seem to be describing conditions that pertain to the fate of the 
tendency to undertake an earlier instrumental act in a sequence that leads 
to a goal after a later instrumental activity has been initiated For example, 
after a rat has initiated a left turn (leading to food) in a maze, the tendency 
to engage in the activity that had immediately preceded the left turn, which 
is now the subordinate T B , should fade towards 0 as shown in Figure 2 1 c 
Similarly, this should happen to the strength of tendencies to undertake 
activities that are less adequate means to an end once a more adequate 
means has been initiated and in progress for a time In our earlier example, 
the driver who has turned from the circuitous two-lane country road on to 
the superhighway should lose all of his inclination to resume the old route 
even though the opportunity may arise again along the way And the 
individual who is finally engaged in the so-called goal activity of eating, 
after a sequence of different instrumental activities which got him to the 
food, should lose his inclination (his inertial tendency) for each of these 
various instrumental activities as he continues to eat The tendency sus- 
taining his eating ( T A ) approaches asymptote and eating will continue until 
the tendency to engage in some other kind of activity becomes dominant 
Meanwhile, the tendencies to undertake various activities that constitute 
food-seeking behavior, that is, instrumental striving for food, are becoming 
weaker and weaker until finally, if eating continues long enough, they are 
reduced to 0 If all the available food m the immediate environment of the 
individual were to be consumed before the tendency to undertake some 
other kind of activity became dominant, the individual might be left with some 
inertial tendency to eat, but certainly very little ifany inclination to get up 
and look for more food 


S T Thc rolc ° f substitution tn a change or activity is most evident 
when the change miolvcs activities ortlie same class and action tendencies 
which belong to the same family They are the var.ous instrumental activities 
that constitute what is called striving for the goal and the various goal 
* It II even conceivable that thc continuation of cond.iioni that defin eC. n > F n after T„ 
ha, dropped to 0 may commute the cond.Uom for the phenomenon of Thi. 

could be represented by ait.gn.ng a negative ntength to T n w„h the tmphcat.on that a 
duproporttonately long eapomre to F„ would be needed on ,omc later occanon to brtng T„ 
back into contention with a dominant T A 
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activities that differ from the former and each other in the magnitude of 
their consummatory value Less complicated are the changes from one kind 
of activity to another kind of activity, that is, changes that do not involve 
displacement or substitution 

Our analysis has shown how activities that are instigated by the stronger 
instigating force are particularly favored when there is substitution This 
helps to explain why one activity gives way to another in the instrumental 
approach to a goal and how the inclination to undertake an ear her act in a 
sequence is lost once the later act has been initiated The analysis of the 
role of substitution also shows how the more adequate means to a goal (that 
is, the one for which there is stronger instigating force) is likely to gam and 
to maintain its dominance over less adequate means Finally we have 
observed how a sustained goal activity of a particular kind (that is, an 
activity having substantial consummatory value) can greatly reduce the 
strength of the various tendencies that constitute the family of goal-directed 
activities and, thus, postpone for a time any renewal of the pursuit of that 
kind of goal activity 

SOME APPLICATIONS TO FAMILIAR MOTIVATIONAL 
PHENOMENA 

An Interpretation of the Phenomena Traditionally Called Drive 

Historically, the concept of drive evolved to explain certain behavioral 
observations most notably, that the tendency to eat increases as a function of 
the number of hours the individual has been deprived of the opportunity to 
eat Much of the behavioral evidence concerning an increase in the strength 
of the tendency to eat as a function of the time of deprivation has to do with 
an increased willingness to initiate eating and other activities that in the 
past have culminated in eating, which therefore are called food seeking 
activities 

Let us consider the traditional operational definition of hunger drive from 
the viewpoint of the present scheme The experimenter provides no oppor- 
tunity for the animal to eat for a given length of time This is the extent of 
rigid experimental control Thus, we know that one thing cannot happen 
during the time interval of deprivation the one activity capable of producing 
the greatest consummatory force on the tendency to eat does not occur 
Traditionally, the procedure for making animals hungry has not involved 
any particular control of the environmental stimulation to which the animal 
is exposed during the time of deprivation Therefore, VNe ma> assume 
without contradiction that t>pically some of the stimuli that impinge on 
the individual during the time of deprivation must produce instigating forces 
to eat or to engage in activities that have previously culminated in eating 
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the slope of T B to become linear when the indirect consummatory force has 
stabilized because T A , one of the determinants of that force, has stabilized 
The negative slope can occur only if y AB • F A > F B And since the maximum 
value of y AB is 1 00 (implying complete substitution of A for B), F A must 
always be stronger than F B for this to happen Typically, T n should be 
weakened when F A is much stronger than Fb and there is also substantial 
substitution of A for B 5 

We now seem to be descnbing conditions that pertain to the fate of the 
tendency to undertake an earlier instrumental act in a sequence that leads 
to a goal after a later instrumental activity has been initiated For example, 
after a rat has initiated a left turn (leading to food) in a maze, the tendency 
to engage in the activity that had immediately preceded the left turn, which 
is now the subordinate T B , should fade towards 0 as shown m Figure 2 If 
Similarly, this should happen to the strength of tendencies to undertake 
activities that are less adequate means to an end once a more adequate 
means has been initiated and in progress for a time In our earlier example, 
the driver who has turned from the circuitous two-lane country road on to 
the superhighway should lose all of his inclination to resume the old route 
even though the opportunity may arise again along the way And the 
individual who is finally engaged in the so-called goal activity of eating, 
after a sequence of different instrumental activities which got him to the 
food, should lose his inclination (his inertial tendency) for each of these 
various instrumental activities as he continues to eat The tendency sus 
taming his eating ( T A ) approaches asymptote and eating will continue until 
the tendency to engage in some other kind of activity becomes dominant 
Meanwhile, the tendencies to undertake various activities that constitute 
food-seeking behavior, that is, instrumental striving for food, are becoming 
weaker and weaker until finally, if eating continues long enough, they are 
reduced to 0 If all the available food in the immediate environment of the 
individual were to be consumed before the tendency to undertake some 
other kind of activity became dominant, the individual might be left with some 
inertial tendency to eat, but certainly very little if any inclination to get up 
and look For more food 


Summary The role of substitution in a change of activity is most evident 
when the change involves activities of the same class and action tendencies 
which belong to the same family They are the various instrumental activities 
that constitute what is called striving for the goal and the various goal 


It 1! even conceivable lhal the conlinuation of conditions that define C AB > F„ after T B 
has dropped lo 0 may const, lute the cond.Uons for the phenomenon of oversahation Thu 
could be represented by assigning a negative strength ,o T„ with the implication ibat a 
dapropon.ona.ely long oposnre ,o F„ would be needed on some later occasion to bring T„ 
back into contention with a dominant T A 
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The effect of external inducements to eat on the strength of the tendency 
to eat during the deprivation period should be paralleled by similar effects 
when, either by design or fortuitously, an individual is prevented from 
engaging in other kinds of activity that would effectively consummate other 
kinds of tendency Just so long as he is exposed to inducements or temptations 
to undertake that activity, there should be a gradual increase in the strength 
of the behavioral tendency Thus an individual who is deprived of an 
opportunity to affiliate with others, either because of his geographic isolauon 
or because of their consistent rejection of him for some reason, but con- 
sistently exposed to the instigating force of stimuli to engage in affiliative 
activities, should suffer a gradual heightening of his inertial tendency to 
engage in activities that involve friendly commerce with other people We 
mean to generalize the basic idea that prevention of activity that produces 
a strong consummatory force on some tendency but not of exposure to stimu 
that produce instigating force should, as a function time (duration of 
exposure), produce a heightening of the tendency to engage in that kind of 
activity This we believe is the appropriate explanation of many oi tne 
motivational effects produced traditionally by the expenmcntal operation 
called deprivation 


Effect of Experimentally Induced Motivation on Imaginauve Behavior 
The results of experiments on the expression of expenmentally induced 
motivation in thematic apperception (McClelland et al , > ^ 

1958) can be organized ,n terms of the concepts already introduced In the 
first of them, individuals were systematically deprived of food fo , > 

16 hours The expression of the tendency to eat in the i image native comen 
of stories then written by them increased as a function of he o depnva 
non Here, paralleling the usual result for 

animals, is evidence of a heightened inertial tendency t ™e tnihat. 
of a story concerned with food-seeking activity instead o o-ne rnher !nn 
activity/^ 1 , hen doubtless there were many ^““cS readme. 

picture stimuli used to prompt stories, corre p^ ^ r mcreascs It soon 

to initiate ,m le reason to think otherwise than that 

"ed by .hcsame^mcp'e, tha, govern 
instrumental striving (Atkinson and N c e an ^ demon- 

The procedure, and migM function in 

strate the existence or so called p) S ,, nrrfs of amm3 l research 

a manner parallel to the so ea co S nccptua hzation Let us consider, 

deserve scrutiny in light oF the p tnIS „„ th e effects of the 

as illustrative, some results of the iP Achievement) Among other 
experimental arousal of the titrdfor al „o,ics in response to four 

conditions, college students wrote four tmaginative stones 
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These stimuli must produce direct increases m the strength of particular 
tendencies to eat and, according to our discussion of displacement, they 
must also produce indirect or displaced forces to engage m other functionally- 
related activities Depending on the nature and duration of these instigating 
forces to which the individual is fortuitously exposed, there will be a gradual 
increase in the strength of the interrelated tendencies of the family that is 
subsumed by the shorthand label, tendency to eat Each time an increase in the 
tendency to eat is produced, it should (according to our assumption of inertia 
applied to behavioral tendencies) persist unchanged until the next applica- 
tion of either a direct or displaced instigating force or a direct consummatory 
or substitute consummatory force (see again Figure 1 3c) Some of the 
activities that occur during the time of deprivation are no doubt motivated 
by the tendency to eat But none of them has the high consummatory value 
of eating itself Hence, although some consummatory forces may be at work 
during this period, we must remember the special measures that have been 
taken to prevent the occurrence of the one kind of activity that has substantial 
consummatory value for the tendency to eat, namely, eating itself Since no 
similar precautions are taken to eliminate instigating forces to eat (even 
strong ones like the odor of food, which should produce considerable 
instigation to eat), it seems reasonable to conclude that during the time of 
deprivation the magnitude and duration of the instigating force to eat far 
exceeds that of the consummatory force of eating Hence, there should be a 
gradual increase in the strength of inertial tendency to eat This heightened 
tendency to eat, produced by the same dynamic process that accounts for 
an increase in the strength of a tendency during the short time period that is 
traditionally called the latency of response to a stimulus, is expressed in the 
obvious increased willingness to initiate food-seeking activities and eating 
If the tendency to eat is very strong, then the tendency to engage in any other 
kind of activity must be even stronger if that activity is to occur at all This 
would account for the fact that any other kind of activity engaged in by a 
hungry individual is likely to be engaged in more vigorously than by a less 
hungry individual Only activities supported by very strong tendencies can 
compete successfully with the tendency to eat after food privation Thus we 
might explain, in another way, the kind of nonspecific energizing effect 
posited for drive in S-R behavior theory and might encompass the influence 
of so called irrelevant drives « The present scheme leaves room for the influ- 
ence on tendency to eat of instigating forces that originate in the metabolic 
r>rnr«. -r the organism if some behavioral phenomena should unambigously 
it we posit these forces (for example, the effect of the drive 
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achievement-oriented condition might be expected to fall between the success 
group, in which average consummatory force was strongest, and the failure 
group, in which it was weakest The results correspond to theoretical 
expectations that can be derived from the present scheme concerning 
systematic differences in the strength of inertial tendency to achieve at the 
time the thematic apperception test was administered It is of particular 
interest that the average n Achievement score following success was almost 
as low as m the neutral condition This implies that the presumed increase in 
tendency to achieve, attributable to the instigating force of achievement- 
orientation, was practically matched by the presumed decrease attributable 
to the consummatory force of success at the initial task Even larger differ- 
ences were obtained among groups in which the prior motivating conditions 
were more extreme (McClelland et al , 1953, p 184) 

Other results of this experiment, which are typical of the ones obtained 
with different pictures in thematic apperception, illustrate the idea of a 
family of interrelated tendencies that share a common fate The average 
n Achievement score obtained only from the stones that were written in 
response to a picture of two mechanics working at some kind of machine was 
higher than the average n Achievement score obtained when the picture 
contained just the heads of two men This implies that the stronger instigating 
force to achieve is produced by the distinctive cues associated with work and 
the prior evaluations of performance in the lives of most men The picture 
that contained only the heads of two men had cues that were less similar 
than those of the work scene to cues of specific achievement training experi- 
ences The picture of the heads alone suggests many other kinds of activity 
or, in the language of the theory, defines instigating forces for many different 
kinds of activity 

The achievement-related activities described m stories to these particular 
pictures were rarely if ever instances of an individual taking an intelligence 
test Yet the average n Achievement score in response to each picture was 
increased a comparable amount by the prior experimental induction of 
motivation by the stimulus of an intelligence test The evidence of heightened 
tendency to achieve m many different kinds of activity following inducement 
to achieve at an intelligence test must be considered an instance of displace- 
ment The instigating force to perform well at the intelligence test that was 
given prior to the thematic apperception task produced an increase in the 
strength of other tendencies that share, with the intelligence test, the 
anticipated consequence of successful performance in relation to a standard 
of excellence This, in fact, defines the common goal of the family of tend- 
encies that are more simply described as tendency to achieve or n Achieve- 
ment A comparison of the amount of increase in n Achievement in the two 
sets of stones following achievement-onentation suggests that the degree of 



44 THE DYNAMICS OF ACTION 

different pictures (1) in a neutral classroom when nothing was done either 
to heighten or reduce their normal concern with achieving, (2) immediately 
following a period of explicit achummml-orunlci performance on several 
intelligence-type tests which had been presented with instructions that 
emphasized the importance of doing well and before any knowledge ot 
results, and (3) immediately following the feedback concerning such test 
performance which was systematically controlled so as to assure cither 
feelings of success or feelings of failure The underlying premise in the design 
of the study was that the state of motivation induced immediately before 
imaginative stories were written would persist long enough to influence the 
content of the stories as did the differences in hunger produced by food 


deprivation 

The average n Achievement scores for these several conditions, a measure 
of the frequency of achievement-related responses in the stones, were as 
follows Neutral, 7 33, Achievement oriented, 8 77, Success, 7 92, Failure, 
10 10 (McClelland, Atkinson, Clark, and Lowell, 1953, p 184) Consider 
them in light of the present scheme In three of the conditions (viz , 
Achievement oriented, Success, and Failure), a strong instigating force to 
achieve had been introduced in the form of an instruction for an intelligence 


test and the confrontation with such a test The exposure to this instigating 
force should have increased the strength of tendency to achieve in these 
three conditions relative to the Neutral group, which had not been given any 
specific inducement to achieve over and beyond what is inherent in the 
classroom situation According to the assumptions regarding displacement, 
the indirect or displaced effects of the instigating force to achieve on the 
intelligence test would amount to a simultaneous increase in the strength of 
many other specific tendencies to achieve The activity of merely working 
at the intelligence test might have had a consummatory value for all groups 
By assuming that the intensity of activity was equal in all groups, the con- 
summatory force of working at the task is a constant among the three 
achievement-oriented groups In the Success condition, however, each subject 


was given an opportunity to engage in the additional activity of comparing 
his scores on the various intelligence tests with norms that were deliberately 
distorted so that he would experience success Presumably, this would pro 
duce greater consummatory force than the additional activity of examining 
one’s performance in relation to norms deliberately distorted to convey the 
impression of failure In these two conditions, the experience of success and 
failure was systematically controlled in all the subjects In the achievement- 
oriented condition, no explicit knowledge of results had been provided 
and, hence, no systematic control was exerted over possible covert reactions 
of the subjects when the tests were collected Some individuals might have 
felt that they had succeeded, others that they had failed Consequently, the 
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eat and tendency to achieve (or n Achievement) In other words, we shall 
continue to apply the concepts and shall seek our concrete illustrations in 
reference to the empirical domains with which we are most familiar and in 
terms of which our conceptual analysis has evolved 

Spontaneous Variation in Behavior 

Thus far, we have emphasized the effects of preventing an individual from 
engaging in a consummatory activity It has been shown that this almost 
certainly will guarantee a gradual increase in the strength of the tendency 
to engage m that kind of activity unless equally stringent measures are taken 
to prevent exposure to the instigating force of stimuli It is important to note 
that something very similar happens when an individual is continually en 
gaged in a particular activity for a period of time, one that is not an adequate 
substitute for certain other activiues Because he is engaging in one kind or 
activity, he is not doing something else This, in effect, is a self imposed time 
of deprivation for the other kinds of activity If the environment is rich in 
possibilities, the instigating forces encountered while engaged in the dom. 
nan, activity will function to increase the strength of tendencies to engage in 
other kinds of activity Figure 1 5 shows that continual expression of a 
particular tendency in one activity leads toward stabrhzatwn in. the 
of the dominant tendency sustaining that activity It follows ‘hat sooner or 
later the strength of some other tendency will catch up with and finally 
exceed that or the initially dominant tendency Then there will be a spo - 
taneous” interrupt, on of the initial activity and the initiation rfthe ° 
The theory, as formulated, accounts for this kind of "spontaneou vanat,o n 
in behavior It specifically implies tha, there should be conUnualchangesof 
activity, the so called flux of activity that characterizes the behavmra lde 
of an individual, when the environment is relatively rich in posnb 
One might conceive of a veritable behavioral chatter Rising in th lffe of 
particular individuals, who may be constantly funded by dm 
Lee for too many different kinds of activity This, accord** «» the prese 
scheme, would be the cos, of havmg too rich “ ^havmral tra.nmg 
environment, that is, too many competing ' n ' exerting control over 

that can he controlled and* * - £>£ ££ ZTrJn they do no, 
one s own environment This is exac y v t Thev reduce the 

want to be interrupted while engaging in *°*"^ uce instlga t,ng forces to 
probability of intrusiv e stimuli w 11 c mig hook, or secrctancs arc 

engage in other activities Phon* are taken^ ^ ^ de ^*ndin S continual 
instructed to postpone intrusions and radlos a rc turned ofT in 

attention Shades are drawn, doors a , ' sc i, 0 lar m his right mind 

preparation for an afternoon s nap * 



46 THE DYNAMICS OF ACTION 

displacement (d) between the intelligence test-taking activity and the 
imaginative activity suggested by a picture of men working m a shop 
(usually a theme about inventors) is comparable in magnitude to the degree 
of displacement from the test-taking activity to the kind of activity described 
in response to the other picture (usually, a theme about career planning) 
The traditional experimental operation for the control of hunger drive 
and the technique evolved in the studies of “ego-involving” human activities 
to heighten motivation by failure experience have much in common In 
each case, there is experimental intervention to prevent the occurrence of a 
so called goal activity that would produce a substantial consummatory force 
to reduce the strength of tendency In the case of food deprivation, an expo- 
sure to the instigating force of external stimuli is a fortuitous matter The 
conceptual schemes of the past do not suggest that time defines the duration 
of a dynamic process as conceived here, in which stimuli function as insti- 
gating forces that increase the strength of tendencies that then persist in their 
present state until acted on by other subsequent forces Hence, until now, 
there has never been any explicit theoretical reason for the paying of strict 
attention to the nature of the stimulation to which an animal is subjected 
during the period in which he is deprived of the opportunity to engage in the 
so called consummatory activity 

In the case of the experimental induction of achievement motivation, the 
explicit instruction given to an individual, which emphasizes the importance 
of doing well because his performance will be evaluated in terms of a 
standard of excellence, explicitly introduces a strong instigating force to 
achieve at the task before him A similar effect might be accomplished in a 
study of the tendency to eat by systematically exposing animals in the home 
cage to the odor of food or some other stimulus previously conditioned to 
eating responses (see Chapter 5), that is, one capable of producing a strong 
instigating force to eat during the deprivation period Experimental pro- 
cedures of this kind have already been tried m several studies (Birch, 1968, 
Valle, 1968) and have yielded results that are consonant with the theory 
They will be considered in the final chapter 

Throughout this book, we shall frequently seek illustrations and apph- 
cations of the concepts under discussion in references to food-seeking and 
shock-avoidance as typical of appetitive and aversive behaviors in lower 
animals And we shall consider examples of parallel issues about success- 
seeking and failure-avoidant activities that are characteristic of human 
achievement-related behavior, as we have begun to do here in order to 
illustrate the behavioral implications of inertial tendency, displacement, 
substitution, and the concept of a family of functionally-related activities that 
provides theoretical justification for descriptive class terms like tendency to 
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terms as a kind of motivational momentum called inertial tendency Kara- 
benick (1967) has extended the methods of Amscl and Bower and discusses 
the findings m this area in terms of classical stimulus response theory and the 
present theory of action 


Alternation of Behavior and Probability Matching 

Certain puzzling phenomena arc illuminated when viewed in terms of the 
set of assumptions about forces and inertial tendency that have been intro- 
duced In them, one can find the foundation for a systematic explanation 
of the phenomena of alternation (Montgomery, 1951) and of probability 
matching (Humphrey, 1939) 

Let us consider what happens at the critical choice point We shall assume 
that the previous reward training of an animal has been comparable for the 
left and right turns in a T-maze The instigating forces to engage in these 
mutually incompatible activities arc thus equal in strength On a particular 
occasion, the animal is exposed to both instigating forces at the choice point 
As a result, there is an increase in the strength of each of the behavioral 
tendencies Whichever one of them attains dominance is expressed in 
behavior The hey question is U'hal is the fate of the tendency that is expressed 
in the choice as compared to the fate of the tendency that is not expressed ,n the choice 
By turning left and then eating, the animal has produced the consummatory 
force of turning left and the consummatory force of eating Immediately 
afterward, the specific behavioral tendency to turn left and eat must be 
substantially weaker than it would have been if these ^‘ivities had no 
occurred But what of the specific tendency to turn right and eat It has not 
been directly satisfied or, at best, only partly satisfied If the subsum e 
consummatory value of a left turning response for a right turning r«P°™= 
very small, there could be a greater inertial tendency to turn right and [eat 
than to turn left and eat immediately after the trial When 
confronts the stimuli of the choice point which define equal 
,0 turn left and right there then might be an imbalan 

tendencies that favor the occurrence of th p , would be 

the previous occasion Such an imbalance m inertial tentoaa twndd b = 
sufficient to provide the foundation for a systematic « » “ “ 

nation The possibility of its occurrence rests on the 
direct expression of a tendency will normally produce a greater 
than is produced indirectly by substitution nrnhabilitv matching 

The conceptual analysis of «hc phenomena „„ t0 J 

can be conceived in similar term which he „ askcd predict, 

correct in his choices has learned th g cnt of the tlme on the 

comes on 75 percent of the time on t e e nredict left every time and 

right side of the panel before him he does not predict y 
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would attempt to wnte a book under an umbrella at l popular .beach _m 
lulv No parent expects hts little boys to complete their dinner > f * e nel S 
borhood gang is allowed to start a twilight doubleheader outside the dining- 


room wiuuun , - „,„ rnr . 

Motivation is controlled by the manipulation and control of the enviro 
mental inducements, which produce instigating forces to activity, and tne 
environmental supports that are needed to allow the consummatory iorce 
of certain activities For example, it is much easier to break the smoking 
habit if there are no cigarettes immediately available 


Some Other Effects of Heightened Inertial Tendency 

There are many other instances of the effects of heightened inertial 
tendency to engage in some particular activity Freud emphasized that 
unfulfilled wishes are expressed in the content of dreams— in the simple 
undisguised expression of the tendency among children, and in more 
distorted and displaced forms among adults who suffer conflict regarding 
the expression of certain tendencies The classic experiments by Zeigarm 
(1927) and Ovsiankina (1928), students of Lewm, that show greater 
spontaneous recall and resumption of interrupted than of complete 
activities provided the earliest experimental paradigm for the study of what 
is here called the effect of an inertial tendency More recently, a very similar 
procedure has been introduced by Amsel (1958) for the study of the motiva 
tional significance of frustration Hungry rats are trained to run to a first 
goal box for food and then in an extended runway to a second goal box for 
more food On a test trial, there is no food in the initial goal box and the level 
of performance in the second alley is then observed to be more vigorous than 
during trials when there is food in the first goal box According to the 
present scheme, this again is an instance of the effect of a heightened inertial 
tendency The animals are exposed to the instigating force of the stimuli m 
the initial alley and goal box, but the experimental procedure on test trials 
consists of preventing the consummatory force of eating (This is what 
occurs on any so-called nonreinforced trial in the animal learning paradigm ) 
When immediately thereafter the animal is exposed to the instigating force 
to run and eat m the second alley, the inertial tendency is stronger than 
if the animal had just been exposed to the consummatory force of eating 
Behavior in the second alley expresses the heightened inertial tendency, as 
does the content of imaginative behavior in the previously cited studies of the 
effects of failure on achievement motivation Bower (1962) has suggested 
that the Amsel effect might be attributed to the perseveration of the antici- 
patory goal reaction that functions to activate performance, an interpre- 
tation that is consistent with the present view and one which suggests a 
plausible physical mechanism for what is here conceived in aphysiological 
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terms as a kind of motivational momentum called inertial tendency Kara- 
bemck (1967) has extended the methods of Amsel and Bower and discusses 
the findings in this area in terms of classical stimulus response theory and the 
present theory of action 

Alternation of Behavior and Probability Matching 

Certain puzzling phenomena are illuminated when viewed m terms of the 
set of assumptions about forces and inertial tendency that have been intro 
duced In them, one can find the foundation for a systematic explanation 
of the phenomena of alternation (Montgomery, 1951) and of probability 
matching (Humphrey, 1939) 

Let us consider what happens at the critical choice point We shall assume 
that the previous reward training of an animal has been comparable for the 
left and right turns in a T-maze The instigating forces to engage in these 
mutually incompatible activities are thus equal in strength On a particular 
occasion, the animal is exposed to both instigating forces at the choice point 
As a result, there is an increase in the strength of each of the behavioral 
tendencies Whichever one of them attains dominance is expressed m 
behavior The key question is What is the fate of the tendency that is expressed 
in the choice as compared to the fate of the tendency that is not expressed in the choice ? 
By turning left and then eating, the animal has produced the consummatory 
force of turning left and the consummatory force of eating Immediately 
afterward, the specific behavioral tendency to turn left and eat must be 
substantially weaker than it would have been if these activities had not 
occurred But what of the specific tendency to turn right and eat 3 It has not 
been directly satisfied or, at best, only partly satisfied If the substitute 
consummatory value of a left turning response for a right turning response is 
very small, there could be a greater inertial tendency to turn right and eat 
than to turn left and eat immediately after the trial When the animal again 
confronts the stimuli of the choice point which define equal instigating forces 
to turn left and right, there then might be an imbalance in the inertial 
tendencies that favor the occurrence of the response that was not made on 
the previous occasion Such an imbalance m inertial tendencies would be 
sufficient to provide the foundation for a systematic explanation of alter- 
nation The possibility of its occurrence rests on the assumption that the 
direct expression of a tendency will normally produce a greater reduction 
than is produced indirectly by substitution 

The conceptual analysis of the phenomena called probability matching 
can be conceived m similar terms When an individual who wants to be 
correct in his choices has learned that a light, which he is asked to predict, 
comes on 75 percent of the time on the left and 25 percent of the time on the 
right side of the panel before him he does not predict left every time and 
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thus, maximize the number of correct choices Typically, what is observed 
is probability matching The individual calls left approximately 75 percent 
of the time and right 25 percent of the time If the frequency of being correct 
has an effect on the instigating force to say left and the instigating force to 
say right in this experiment (as we are led to propose in Chapter 5), after 
substantial training the individual is always confronted with a stronger force 
to say left than to say right Why does he not always do so? 

By applying the same kind of argument already summarized concerning 
alternation when the two forces are equal, we should expect him more 
frequently to express the tendency to say left but with some variability in the 
response Every time he is confronted with the instigating forces to undertake 
the two mutually incompatible actions and only one is directly expressed in 
behavior, there could be a greater increment in the inertial tendency to 
undertake the activity that was not directly expressed in behavior on that 
occasion Because the inertial tendency persists, it will gradually increase 
in strength on repeated occasions m which the instigating force is presented 
but the relevant activity does not occur What happens is not unlike what 
is presumed to happen to the rat deprived of the opportunity to eat but not 
deprived of the periodic inducements to eat during an interval of time In 
time, there should occur an occasion when the inertial tendency to say 
“right” will be so much stronger than the inertial tendency to say “left” at 
the beginning of a trial that the tendency to say “right” will attain domi- 
nance even though the instigating force to say left is stronger than the insti- 
gating force to say right Particularly intriguing is the possibility that the 
ratio of the strengths of the instigating forces may correspond to the ratio of 
the probabilities of being correct and that this ratio defines the average 
number of unexpressed trials needed for the weaker alternative to catch up 
with and exceed the more frequently dominant alternative at the time of 
decision The problem will be given serious consideration in Chapter 4 

Effect of Delay 

When examined very closely, all of the behavioral phenomena attributed 
to heightened inertial tendency in the preceding pages are instances of 
delay in the expression of the tendency whose strength has been increased by 
exposure to an instigating force In some cases, as with the traditional 
operations employed to control hunger, the delay is a matter of experimental 
intervention In other cases, for example, probability matching or alternation 
behavior, the delay comes about because some other tendency happens to be 
stronger and the weaker tendency is suppressed, although not itself weakened 
And, hence, tse should expect to find that the behavioral consequences of 
introducing a delay, while the individual is exposed to the instigating force 
to undertake an activity, would normally be consistent with the assumption 
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that what happens during the period is an increase in 
the action tendency This phenomenon, experienced b> a > 
waited for a slow-movmg elevator, does fit the theoretical “P“ ta '°" There 
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THE NATURE OF COVERT ACTIVITY 
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ceptual activity that constitutes conscl ° consC ious attention, the sequence 
Thus, when there is no serious conflict 10 obscrV er as S t -R x-V 

of behavioral events that are recorded y gtart box to goal box in a 

R 2 Sq-R g (perhaps, the familiar rat TUtl ^ coun terpart m the behaving 
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individual This is the sequence of covert, I* consldered expressions of 

and corresponding to Sj R a 'J thc jns tigating force o p >' sica 
perceptual tendencies that are produced y 
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stimuli We might describe the sequence of covert activities as r t -r T -r t ;r T ’ 
r s r T to indicate that we view this as a stream of covert activity But having 
made this point, we can probably communicate more clearly by the nota- 
tion, s x r x s 2 r 2 s g -r g , using s and r to represent the perceptual or imaginal 
activity corresponding to S and R , the two molar physical events that produce 
the instigating forces for perceptual activity Both s and r, then, refer to 
covert activities that have a sensory basis 

Although we shall not digress to develop the argument fully here, we can 
point out that in the domain of sensory perception the unconditioned 
instigating force of the stimulus to engage in the perceptual activity appro- 
priate to that stimulus is proportionate to certain physical properties of the 
stimulus such as its intensity Thus, in visual recognition, the time of exposure 
must be longer when the physical intensity of the stimulus is weak and can 
be shorter when the physical intensity is strong And the evidence of the 
effects of motivation on perceptual sensitivity can be viewed as another case 
of the influence of inertial tendency on initiation of an activity, in this case, 
a covert imaginal activity A tendency to engage in a particular imaginal 
activity will attain dominance more rapidly when the inertial tendency for 
that activity is already strong before the exposure to the critical stimulus 
which produces instigating force for that imaginal activity 

In brief, this is our preliminary view of the nature of covert imaginal and 
perceptual activities We view the physical stimulus, S, as a source of insti- 
gating force to undertake overt activities We view the physical stimulus, S , 
as also a source of instigating force to undertake covert imaginal and per- 
ceptual activities The general implication of this dual instigating function 
of a stimulus is that the sequence of historical events that explains why S may 
now produce a conditioned instigating force to run and eat, s F Run Eat , jn a 
rat (see Chapter 5) should serve at the same time to account for an s F run ea f 
that is, an instigating force to engage in the imaginal or perceptual activities 
that parallel the overt action sequence Normally, the tendency for the 
covert imaginal activity and the tendency for the overt locomotor activity 
will both attain dominance, one in the domain of covert activity (thought), 
the other in the domain of overt activity (action) at about the same time So 
the rat (we suppose) initiates the activity of running toward the food while 
experiencing a correlated “intention” of running to eat the food and an 
expectation of the food We do not view the covert activity and the overt 
activity as expressions of the same action tendency Instead, we view the 
two activities as expressions of separate tendencies — the one for covert 
perceptual and imaginal activity, the other for overt motoric activity 
This dual instigating function of a stimulus is shown m Figure 2 2 We 
conceive two possibilities (a) that 5 produces separate instigating forces 
and, thus, separate tendencies for covert perceptual-imaginal activity and 
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imaginal activity 
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Figure 2 2 Two conceptions of the dual instigating function of a stimulus showing 
the relation between overt and covert activity 
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automobile to work) and the covert activity (for example, planning a 
vacation trip) Finally, we must not forget the many instances of overt activity 
with no corresponding covert activity that Freud identified m developing 
the concept of unconscious motivation, for instance, the hostile action that 
is neither preceded nor accompanied by a hostile intention 

We have chosen to speak first of the most primitive form of covert activity, 
the perceptual-imaginal sequence that parallels an overt action sequence 
There are obviously other and more complicated forms of covert activity 
that is, conceptual and verbal activities We tend to view them in the same 
way that we view activities such as eating dinner or playing the piano That 
is, a person deeply engrossed in solving a problem in algebra may be sitting 
quietly with hands folded and staring out a window He is likely to be totally 
oblivious to what is going on outside and to the fact that his hands are folded 
An observer would not know that he is engaged in a conceptual activity 
unless told by the subject Similarly, the housewife who is quietly deliberating 
in private conversation with herself about what to include m the shopping 
list is an enigma to the external observer unless she occasionally mumbles 
something aloud like, “This time I must remember the flour ,” to betray 
the nature of her covert verbal activity 

The issue presented by covert conceptual and verbal activities, in which an 
individual may be completely absorbed, is a fundamental methodological 
problem for psychology the observer does not always know what the subject 
is doing This is particularly true m the case of human behavior It is as if 
the observer of a rat that is running in a maze had to confront the problem 
of a big black screen falling down to block his view every so often He would 
not know what the rat was doing when the screen was interposed between 
them We accept the fact that much of human behavior is private The 
principles of behavior will be uncovered and tested under experimental 
circumstances designed to minimize this fundamental methodological 
problem 

The general position taken here is that conscious thought and overt action 
are not two expressions of the same specific action tendency Instead, they 
represent expressions of different tendencies for compatible activities that 
belong to the same family because these tendencies have a common origin 
and history But one can be expressed without the other, depending on the 
nature and the strength of the competition in the domain of thought and 
in the domain of action at the time Normally, however, their mutual 
occurrence and nonoccurrence is highly correlated 7 In Chapter 6 we shall 
learn that the cognitive correlates of overt action provide a source of 

7 In this connection, see Encksen, C \\ , 1958 The position taken here was much in 
fiuenced by his earlier treatment of the general problem See also Campbell, 1963 and 
Mischel, 1969 F 
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information from which we can assess the instigating force to undertake 
particular activities 


SUMMARY 

Stimuli that either innately or as a result of prior training can produce 
direct instigating force to undertake an activity also produce indirect 
instigating force to undertake other related activities The extent of displace- 
ment, or spread, of instigation depends on the magnitude of the instigating 
force to undertake a given activity, on which it is based, and the degree of 
relationship between two different activities An activity that produces 
consummatory force and thus reduces the tendency that motivated it can 
also produce indirect consummatory force which reduces the strength of 
related tendencies The extent of substitution depends on the magnitude of 
the consummatory force, on which it is based, and the degree of relationship 
between two different activities Without prior knowledge, one may discover 
what tendencies belong together in the same family by observing the extent 
to which instigation of one activity increases the likelihood of initiation of 
another and the extent to which the occurrence of one can decrease the 
likelihood of the other It is often useful to describe the more general 
instigating effects of a particular stimulus and the more general consum 
matory effects of a particular activity by referring to the family or class of 
activities that is affected Thus, to say that the Tendency to Eat has been 
strengthened by the instigating force of a particular stimulus or that it has 
been reduced by the consummatory force of a particular activity is equivalent 
to saying that all the members of a family of functionally related tendencies 
to seek foods and eat them have suffered a common fate 

Also belonging to a family of correlated tendencies are the ones that are 
expressed covertly in imaginal and perceptual activities Covert imaginal 
and perceptual activities are highly correlated with overt activities because 
they originate in the same stimulus situation and share the same natural 
history A physical stimulus produces an instigating force to engage m the 
imaginal or perceptual activity appropriate to that stimulus The perceptual 
tendency, whether or not expressed in the domain of conscious experience, 
may be the proximal physical source of the instigating force for overt 
activity Thus, as we view it, the instigating force to overt activity is mediated 
by a perceptual process, but one which is not always conscious 

The correlation which exists between tendencies that are expressed 
covertly m thought and the ones that are expressed overtl> in action provides 
a basis for an assessment of the magnitude of instigating force for ov ert 
action, a topic that we shall discuss in Chapter 6 
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MATHEMATICAL NOTES 

Substitution for incompatible activities is quite different from substitution 
for compatible activities With incompatible activities only one of the set of 
activities can be ongoing at any point in time, which means that substitution 
effects are in only one direction — from an ongoing activity A to alternative 
activities B, C, In working with incompatible activities, we need 
consider only two activities, since all of the information about substitution 
effects for this case is contained in the relationship between the two activities 
This is not true when activities are compatible and may be ongoing 
simultaneously Here, potentially, we have substitution effects that go all 
ways For example, for three compatible activities X, Y, and Z we could 
have substitution effects from X to Y and Y to X, from X to Z and Z to X, 
and from Y to Z and Z to Y Overall, the consequences of substitution for a 
set of activities depend on the number of compatible activities involved and 
the pattern of compatibility incompatibility relationships 

In the following two sections we shall discuss substitution for two incom 
patible activities and for two compatible activities In addition, comments 
about the case of more than two compatible activities will be offered 

Substitution Effects with Two Incompatible Activities 

Substitution can only occur from ongoing activity A to alternative activity 
B in this case As shown in the text (p 37) the Principle of Change m 
Strength of Tendency applied to T n produces 

dT B __ F r „ 

j t ~ f b~ Cab = f b — Yab c a 

= f b~ Yab c a T a (2 7) 

which, when the appropriate function for T A is inserted, becomes 

= F b - 7ab C A \ T a , ‘ + h (1 _ <)1 (2 8) 

L c A J 

The expression for T B is gained by integrating Equation 2 8 and by assessing 
the constant of integration and is 

T n = T Bl + {(F B -y AB f a ) t] + - 7^,) { ! - ')] 

(2 9 ) 

It is readily observed from Equation 2 8 that dT\dt = F B — y AB • c A Ta 
for / = 0 and that in the limit dT B (dt = F n - y An c A FJc A ) as t - co 
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Thus, the initial slope of T B can be either positive, zero or negative, depend- 
ing on the relative magnitudes of F B and y AB c A T Aj , as can the final 
slope depending on the relative magnitudes of F B and y AB c A ( F A jc A ) 
Furthermore, by setting dT B (dt = 0 and by solving for /, it can be seen that 
Equation 2 9 has a single maximum or minimum under certain conditions 
The value of t when T B is maximum (or minimum) is 

/ = /_L\ In f ^ AB (FaI c a) — y A B c a 

\c A J L y AB c A ( F A jc A ) - F b J 

A maximum exists for T B at the specified value of t if the initial slope in 
Equation 2 9 is positive and the final slope negative, conditions that demand 
F aI c a > T A . that is, that T A be rising to asymptote Conversely, T B will 
have a minimum at the specified value of t if the initial slope for T B is 
negative and the final slope positive, conditions that require T a, > f aI‘a> 
that is, that T A be falling to asymptote The complete set of possible paths 
for T b over time is pictured in Figure 2 I 

Under certain sets of conditions (that is, certain sets of parameter values) 
when T B is subjected to substitution effects from T A , a change in activity 
from A to B will take place, under other conditions T B does not gain 
sufficient strength relative to T A to induce a change in activity We turn now 
to a specification of these conditions Since it is apparent that the course of 
T b depends on the course of T A , we shall separate the task into two parts and 
shall analyze the conditions under which a change in activity will and will 
not occur, first for a T A that is rising to asymptote (that is, where T Aj < 
F a! c a) an d second for a T A that is falling to asymptote (that is, where 
T A/ > F a {c a ) We shall organize our investigation further by considering in 
turn whether the final slope for T B is positive, zero, or negative in each case 
It is, of course, necessary that the initial condition T r At > 7* B/ hold true, 
since A is the ongoing activity at the beginning of the interval of observation 

Cose 1 T a < F a /c a so T a rises to asymptote From Equations I 1 1 and 
2 9 we write 



and 

r B = T b , + (F n - YAB Fa) 1 + rAn(~ ~ t a)}0 - ') 

In addition, we shall find it useful to have 

F£a^ Ca (Fa-t a \ r-“ 
dt Vo / 
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and 

— = ( f b - Tab f a) + c a Yab(~ A ~ t a ) ' ’ A ‘ 

dl \ C A ' 

available 

1 Let (F b — y AB Fj) > 0, specifying that the final slope for T B is 
positive It is apparent that a change in activity from A to B must occur 
under these conditions since, as time passes, T A approaches its asymptote of 
F a Ic a and T B increases linearly Perhaps, this is most easily seen in the first 
derivatives of the two functions where dT A jdt — 0 and dT B jdt *= 
{F b - Yab F a ) > 0 as t -> oo 

2 Let (F b — y AB FJ) — 0, specifying that T B approaches an asymptote 
as t — ► oo Since both dT A jdt = 0 and dT B jdt = 0 as t — *■ co, a change in 
activity can occur if and only if, the asymptote for T A is less than that for 
T b This requires that 

— < t Bj + - r A \ 

c a ' c A ) 

but since T Bj < T A) , m addition, the complete statement of the inequality 
to be satisfied is 


~ <T * + >^( 7 J - t a) < Ta, + Yab[^ ~ Ta ,) 

This contradicts the specification of Case 1, T A] < F A /c A , however, implying 
that no change in activity can occur under these conditions 

3 Let ( F b — y AJ3 FJ) < 0, specifying a negative final slope for T B 
That no change in activity can take place under these conditions is seen 
directly by comparing dT A fdt to dT B jdt Such a comparison shows that 
dT A jdt > dT B jdt for all values of t making it impossible for T B to catch up 
to t a 

Case 2 T Aj > F A jc A so that T A falls to asymptote Again, by using 
Equations 1 1 1 and 2 9, we can write 


Similarly, 


Ta-&+(Ta,-£±\ 

C A V C A ) 

Tb = + (F n - y Ar , F a ) 1 - y A Jr Ai - £lj(l _ «-<-•') 

d -r = -< T *-z) 
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dj\ 

dt 


'■ = ( F B - YAB F a) - C A YAsi^A, - ~j 


1 Let (F b — y AB F A ) > 0, specifying a positive final slope for T B A 
positive final slope m Case 2 results in a change in activity for the same 
reasons that it does in Case 1 T A approaches asymptote whereas T B 
continues to increase in strength 

2 Let (Ft> — Y jrt F a ) — 0, specifying that T B approaches an asymptote 

as oo As in Case 1, since dTjdt = 0 and dTJH - 0 as f-j - , a 

change m activity can occur only if the asymptote for T A is less than that for 
T b By taking into account T At > T Bjt a change in activity will occur if 
the following inequality is satisfied 


Since 


<T Bi - Yab(Ta, < T F c A J 

— + Yab( t a, Tl, ‘ < Tai 

c A \ ‘a > 

— + Yab( t a, ~~) < 7ai 
Cj \ C A> 


according to the conditions defining Case 2, t a,> f aI c a • J al ““ .uonPa 
exist for which the inequality is true and under these special conditions 

change in activity will take place r y that is 

11 r„ IF - V F. 1 <0, specifying a final slope for T B that is 

negative Since lhat 

Tdrops Mow rr n The C quest.on’posed is whether, for some value oft. 


T B ,+ (F n -y AB f a) > ~ Yab( T a, c ^) (1 


C A 


~ 0 

(r 




given that T Af > T Ul By putting these two conditions together and hy 
rearranging terms we have 




Fa 

C A 

— (F b — Yab 


Fa) 


I + Yab^a, £ ^) (1 


' ') ^ T„, < T A , 
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and 

— = {F B -y AB F A ) + c a Yab(— ~ ‘ 

dt \ C A ' 

available 

1 Let ( F b — y AB F a ) > 0, specifying that the final slope for T B is 
positive It is apparent that a change in activity from A to B must occur 
under these conditions since, as time passes, T A approaches its asymptote of 
F A jc A and T B increases linearly Perhaps, this is most easily seen in the first 
derivatives of the two functions where dT A /dt — 0 and iT„lit = 
(Fb - Yab F a ) > 0 as 1 oo 

2 Let (F„ - y AB Fj) = 0, specifying that T„ approaches an asymptote 
as t — * oo Since both dT A fdt = 0 and dT^/dt = 0 as t —*■ co, a change in 
activity can occur if, and only if, the asymptote for T A is less than that for 
T b This requires that 

^<T B , + ^ b (- - ^ 

* A \C A } 

but since T Bt < T Aj > in addition, the complete statement of the inequality 
to be satisfied is 

~< T * + y^{~ A - t a) < Ta, + yab{^ - 

This contradicts the specification of Case 1, T A/ < F A jc A , however, implying 
that no change in activity can occur under these conditions 

3 Let ( F d — y AB F A ) < 0, specifying a negative final slope for T B 
That no change in activity can take place under these conditions is seen 
directly by comparing dT A jdt to dT B jdt Such a comparison shows that 
4T A ldt > dTcldt f° r all values of t making it impossible for T B to catch up 
to T a 

Case 2 T Aj > F A jc A so that T A falls to asymptote Again, by using 
Equations 111 and 2 9, we can write 


= + «-«< 

‘a \ C A 1 

( r --9 (i - 


and 

t b ~ t b, + (F b — y AB F A ) t — y AB 

Similarly, 

dT. 
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It is quickly seen from the equations that T x and T r approach asymp- 
totes of 


Fx “ Yyx'Fy 

~nH \ F T-rxT-Fx 1 

Ut(1 - YxrYrxU 

Ur(< - YxrYrx)j 


respectively, as t, the time during which activities X and Y are ongoing, 
increases A comparison of these asymptotes with the corresponding asymp- 
totes when there is no substitution is of interest It is a reasonable conjecture 
that the asymptotes with substitution operative will be below those without. 
We can test the conjecture by asking 

~~ Yi x &Y ^ F x 
~ Y\r 7 fa ) c x 

AVe notice immediately that this is an interesting question only for 
F x — Yrx ’ Ft > O (that is, when the asymptote with substitution opera- 
tive is positive) since it obviously is true for F x — y rx F r < 0 It is 
readily shown that the above inequality is true if F r — y XT F x > 0 
Therefore, our conjecture that the asymptotic value for T x with substitution 
from activity Y is less than it is without substitution is correct if T r also has 
an asymptotic value that is positive when substitution from activity X is 
operative 

If either T x or T t with substitution is headed toward a negative asymp- 
tote, it will reach zero at some point, assuming no change m activity occurs 
m the meantime, and will then stay at zero With the strength of tendency 
equal to zero , no activity and therefore no substitution can occur, implying 
that the other tendency T r or T x will begin to approach its asymptote of 
F t ! c t or P x jc T as the case may be 

Since either F x > Fy or F r > F x and since 0 <. y X r> yrx ^ 
and T t cannot both approach negative asymptotes because this would 
require that F x JFy < y rx and F r fF x <y xr he satisfied simultaneously, 
and this is not possible under the stated conditions 

Extending the theory to handle substitution effects among more than two 
compatible activities is straightforward, but it runs into one particularly 
awkward problem For example, for compatible activities X, 7, and 2 we 
can write 


= F x — c x T x — y TX ’ c r T r — y Z \ T z 
dt 

_ F r — Cy Ty — y xr C X r T — y zl c 7 T z 

1 dt 
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In order that this basic inequality be satisfied it is necessary that the sub- 
ordinate inequality 


0 A \ C A ' 

-(F B -y AB Fa) ‘ + Yab{t a , -^)(1 -e-” 1 ) < t a, 

° r Was f a- f s) ‘ < (‘a, ~ F a /c a ){\ - y AB )(l - be satisfied 

We see that for each finite t > 0 there can be found a value of T Aj sufficiently 
large that this expression will be true It is then true that for such values of t 
and T Aj , values of T B{ can be found so that the basic inequality is satisfied 
When these special conditions are realized, a change in activity will occur 


Substitution Effects with Compatible Activities 

For two compatible activities X and Y occurring simultaneously, X sub- 
stitutes for F at the same time that Y substitutes for X In differential equa- 
tion form, we can write this as 


and 


dT, 

dt - F x~ c x r A-yr. 

dTy 


it F> Cy T r~yrr ‘ x T x 
The solution to these two simultaneous differential equations is 


r^A-n-Y fV| 

, / 

Ul\ 

Lrj;(l - y y rx )J 

r Fy — y X y Fvl 

j + \ 

1 t 

12J 

fM 

Lc y (l - y XT y YX ) \ 

1 + 1 



‘ + (ft) 


", “ " lQ Si arc ‘he constants of integration for the T x equation and 
i 1 ? 2 or ^ lc Tv equation In addition the notation in the two equations 

has been simplified by setting 

° ~ ~ 't CT ' and w = + jZ ~ 4c TCytl — y-n-rr-i) 

2 2 
The constants of integration can be evaluated by imposing the conditions 

T’It A a7Yu, T Y dT ^ d, = F -~ Cx T l-y rx c T TV,, 
i 7 Y, and dTyjdl — F y — Cy T r —y c 7 - The resulting 
equation, are not at all tidy and will not be presented here smce they are not 
needed for our discussion 




CHAPTER 3 

MEASURABLE ASPECTS OF 
THE STREAM OF BEHAVIOR 


In the preceding chapter, we began to illustrate how the principles that 
account for change m the strength of an action tendency and for change of 
activity can be employed to deduce that certain antecedent events will 
produce cither an increase or decrease in the strength of inertial tendency to 
undertake a particular activity The basic assumptions concerning the 
instigating force of stimuli, the consummatory force of activities, and the 
inertia of behavioral tendencies provide a conceptual framework from which 
the behavioral consequences of differences in the strength of instigating 
force and consummatory value of an activity can also be derived 

Traditionally, the very same behavioral measures have been employed 
when the observer’s intention is to assess how individuals difTer m their 
disposition to behave in a certain stimulus situation, as m the study of 
personality, and when the observer’s intention is to assess a change in a 
particular individual’s disposition to behave m a certain stimulus situation 
resulting from training and practice, as in the study of learning From our 
present perspective, both observers are interested m the behavior inducing 
properties of the particular stimulus situation for a particular individual — 
what is here called the instigating force of a stimulus — that can be attributed 
to heredity, maturation, and the parameters of prior experience The study 
of learning is concerned with the changes in the instigating force of a stimulus 
that can be attributed to parameters of prior experience The study of 
personality is concerned with the individual differences in the strength of 
the instigating force for an activity produced by the very same stimulus 
situation In one case, the successive reactions of an individual to the same 
stimulus situation are compared In the other case, the reactions of different 
individuals to the same stimulus situation are compared 

A very important question has a definite logical priority in the discussion 
of the determinants of the strength of an instigating force that is produced 
by a particular stimulus What behavioral measures (and under what 

63 
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and 

~ ^z~ c z T Z— Yxz c x — y YZ * c r ’T t 
at 

The problem arises in that the solution of these three simultaneous differen- 
tial equations requires the factoring of a third degree equation, analogous 
to the necessity that a second degree equation be factored in the course of 
the derivation of the equations for the two activities, X and Y, just presented 
In general, the degree of the equation to be factored is the same as the num- 
ber of compatible activities being dealt with and, clearly, unless different 
analytic methods are found, we shall be compelled to proceed in the absence 
of any very general solutions to the problem of substitution among compat- 
ible activities 
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usually employ ed m the stud.es of learning and personality and will begin to 
constder new and potentially more adequate methods or study that are 
suggested by the present seheme All ofth.s w.U prov.de a foundation for the 
later cons.derat.on of the emp.r.cal determinants of the mst.gat.ng force of a 
stimulus and for the d.scuss.on of the use of this conceptual seheme in the 

already apparent that the d.rect.on of our theoretical 
approach .s d.amc.r,cally oppos.te to that of the domman. .rend m Amer.can 
psychology as typ.fied by the gradual evolution of S-R Behav.- Th or 
from the time of 1 horndike’s and Pavlov's early work 
elaborations of Hull, Spence, and others in this tradition HntormaHy the 
matter of initial, central interest was learning, that is, < h ' ehanges -n ob 
served behavior that could be attributed to parameters — “ 

gradually, over the years, was the need for a dar.fica.mn , of : he 
raneous determinants of behavior recognized as a fun^c P 
ns own right Our vieu, more like .ha, of Lewin in^its 

is fundamentally different We view t e pr ,, nrior theoretical 

of the change of achvt.y as the rundamentaland logically prior theory ^ 

problem and mean to work out from 1 r tbe m ference 

learning and to the specification ^ol hhe .cot force of a stimu lus or 

that learning, conceived as a change , , , occurred 

in the consummatory value of a response for an individual, has 

TAr PoUnUal D,a g n»,.c T.'s of <fc M W » Xthe poTen.Tal 
the measurable aspects of the stream id 

diagnostic tests of the strength c f ^ehavmral tendency ^ ^ ^ frequcntIy 
force' ? Perhaps the first that com learning is choice or 

employed in both the study of “ possibility of engaging 

preference When an individual is ^"'“^Tjundert.ke or prefer’ 
in two or more alternative actions, the stimulus card states that 

Does the subject prefer the option g Qr the optIO n for which the 

there is one chance in 10 f , 0 of winning 3 cents’ 

stimulus card states that there ^ maze decide to turn left 

Does the rat at the critical ch ° ,ce * > ° 1 " ff !ii 0 , ve d by food reward, or right, 
the response which in the past as e IJowed by an empty goal box 7 
the response which in the past as ^ en {0 bim immediately. 

Does the child prefer a small rewar rriTTme d next week 7 Here is the 

or a much greater reward that he is p ^ subject 1S mV ited to 

method that is exploited m many wri Qr m w hich he would 

state which of two or more activities lie likes . 

normally prefer to engage (for examp e, ■ cholce 1S somen hat more 

Although it comes to mind first, this me.no 
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conditions) will unambiguously identify a difference m "ngth of ins., 
force to undertake some particular activity ? Our purpo 
present chapter is to direct attention to this question We shall continue,^ 
in the previous chapters, to consider only what has the 

called approach- or appetitive behavior in our initial effort to identify tto 
measuraWe aspects of the stream of behavior that constitute the several diag- 
nostic tests of tendencies and forces These diagnostic tests make it poss.b 
to discover, empirically, the historical determinants or components 
instigating force 


Plan of This and the Next Chapter 

The first step will be to identify a number of simple and ideal conditions 
to show how the logic of the theoretical scheme applies to some ol the 
traditional behavioral measures Often they will be imaginary conditions 
since they rarely occur naturally Even though an experimenter might seek 
to achieve these simple, idealized conditions in controlled research, it is 
unlikely that he would be able to do so 

Next, we shall begin to consider more complex, but still ideal conditions, 
introducing complications that bring the analysis much closer to the actual 
conditions of natural behavior and to the ones that are likely to exist when a 
psychologist attempts to obtain one of the several possible measures o 
tendency or force in experimentation Most important will be the treatment 
of the spurious effects attributable to various compatibility relations among 
activities that are often completely ignored 

Our aim in this chapter is to begin to spell out the kinds of inference that 
could be made from behavioral observations under ideal conditions and to 
develop a clear conception of what is meant by ideal conditions This provides 
a foundation for the work of Chapter 4 We appraise the discrepancies that 
exist between these theoretical ideal conditions, in terms of which a mathe- 
matical model makes good sense, and the much less than ideal circumstances 
of the actual empirical events that are studied, even in well controlled 
experiments In Chapter 4, we shall examine the kinds of assumptions that 
must be introduced to bridge the gap, to take the place of the accurate 
knowledge of the conditions that may prevail, and the behavioral impli- 
cations of these assumptions When we have done so, we shall be in a position 
to appreciate the theoretical implications of the kinds of behavioral data that 
arc normally obtained in psychological experiments 

Our general aim in these two chapters is to call attention to some of the 
limitations in the observation and description of behavior and some unavoid- 
able limitations in the experimental control of the variables that influence 
behavior Our discussion will elaborate some of the important implications 
of the present scheme when it is applied to the diagnostic methods that are 
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usually employed m the stud.es oflearmng and personality and av.ll begin , to 
consider ..err and potentially more adequate methods of study that are 
suggested by the present scheme All of this will provide a foundation for the 
later consideration of the empirical determinants of the ‘“'^meTn .he 
stimulus and for the discussion of the use of this conceptual scheme 

"tlf X S already apparent that the direction d r - 
approach is diametrically opposite to that of the Th ory 

psychology as typified by the gradual evolution of ®"J retl J 

from the time of Thorndike’s and Pavlov’s early 1 ‘ the 

elaborations of Hull, Spence, and others in this trad, non ■ y ob _ 

matter of initial, central interest was learning, tha, *"«*“*“ Qn , 
served behavior that could be attributed to parame ° of wntempo 
gradually, over the years, was the need for * ‘ ^ “lenfm 
raneous determinants of behavior rccogniz departure, 

its own right Our view, more like that of Lewm » £ P«£ 
is fundamentally different We view t ie pr . ORlca lly-pnor theoretical 

of the change of activity as the fundamental and ^ problem of 

problem and mean to work out from it to rec ^ , ust ify the inference 

learning and to the specification o t ie con f of a stimulus or 

that learning, conceived as a ££££ “Tdwfdual, has occurred 
in the consummatory value of a re p 

The Potential Diagnostic Tests of the pr0 vide the potential 

the measurable aspecls of an instigating 

diagnostic tests of the streng min d because it is so frequently 

force ? Perhaps the first that .earning, IS choice or 

employed in both the StUy , Confronted with the possibility of engaging 

preference When an individual co ^ doK he undc rtake or prefer 

in two or more alternative actions, , b t he stimulus card states that 

Does the subject prefer the option B Qr thc optl0 n for which the 

there is one chance in 10 of wunm g , m ]0 of winning 3 cents 

stimulus card states that there are , n a maze decide to turn left. 

Does the rat at the cntica °‘“ been ro .l 0 wed by food reward, or rig t, 
the response which in the pa ,_ ( jn f 0 .. 0 wed by an empty goa ox 

the response which in the pas given to him im mcdiately, 

Does the child prefer a small reward - at week i. Here is .he 

or a much greater reward that ^ The subject ,s invited to 

method that is exploited in ml y ^ , ikcs bcst , or ,n which he would 
state which of two or more ac 1 Strong, 1927) 

normally prefer to engage (for e P* method D r choice is somewhat more 
Although it comes to mmd 
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complicated than others when viewed in terms of the present conceptual 
scheme and, hence, we shall postpone its discussion until we have established 
a foundation for dealing with it in reference to two other measures that we 
have already introduced (1) the initiation of a response to a stimulus (that 
is, latency), and (2) the persistence of activity m progress All of these 
measurable characteristics of the stream of behavior — initiation, persistence, 
choice — are aspects of a single problem a change in activity 

A fourth possible measure, the magnitude or intensity of response, which 
we have assumed to depend only on the strength of the tendency that is 
expressed in an activity, carries its own set of special problems Consequently, 
we shall treat it separately at the end of the next chapter 

THE SIMPLEST IDEAL CONDITIONS 

Our introductory discussion m Chapters 1 and 2 has assumed the simplest, 
ideal conditions in presenting the basic concepts and principles that apply 
to a change of activity Now it is time to identify these conditions and to 
introduce the terms that will be used to distinguish simple conditions from 
the more complex conditions ol behavior 

The term, activity in progress , has been used in reference to what the subject 
is doing during an interval of observation We have referred to the activity in 
progress when observation begins as activity A and the activity which 
replaces it when the change of activity that terminates the interval of obser- 
vation occurs as activity B 

Up to this point we have been concerned with what we shall now call a 
unitary activity the subject is doing only one thing, engaging in a single 
activity, at the time of observation In other words, we have treated activity A 
as exclusive Henceforth, we shall contrast the simple case of unitary activity 
with the more complex case of multiple activity m which the subject is doing 
more than one thing In the latter case, he is simultaneously expressing 
tendencies to engage in two or more different activities that are compatible 
at the time of observation Examples of multiple activity are as follows 
watching television and drinking beer, taking a warm bath and reading a 
book, writing a book and smoking a cigarette, walking to work and talking 
to a friend, etc These are sets of different activities that can be engaged in at 
the same time because the activities are compatible Examples of incom- 
patible activities are listening to a symphony and arguing politics with a 
friend, solving mathematical problems and reading a novel, typing a letter 
and pla>ing a clarinet, etc As stated earlier, it is assumed that an individual 
would simultaneously express all of his action tendencies if it were not for 
the fact that some activities are incompatible either because the same 
muscles would need to be involved or because the environmental supports 
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with which the individual has commerce in each activity are located in 
different places 

The terms unitary and multiple describe the activity in progress at a par- 
ticular instant But this activity, whether unitary or multiple, may continue 
without change throughout the interval of observation, in which case we 
refer to the activity during the interval as homogeneous, or there may be a 
succession of different activities before a particular activity of interest to an 
observer (activity B) occurs, in which case the term heterogeneous is descriptive 
of the activity m progress When the activity is homogeneous, the same tendency 
or tendencies are expressed throughout the interval of observation When 
the activity is heterogeneous, a more complex case, different tendencies are 
expressed at different times within the interval of observation 

Let us now move from the discussion of terms descriptive of the activity 
in progress during an interval of observation lo the consideration of the acton 
tendency supporting a particular activity It may be an 
tendency in which case the strength of the tendency to engage « 
ticular activity is attributable to the strength of a single actum tendency 
This is the simplest case Or it may be a compound act, on tendency, m .which ,ca e 
the strength of the tendency to engage m a particular ttcnv.ty d ai'r.bumb 
to the summation of the strengths of several elemental « 
because each refers to the very same activity, or activi ics , . 

cnminable from the viewpoint of the observer A case . n point , vouM be an 
animal running a mare in which it had always obtained bot food I and wamr 
as reward Here, the strength .oft he 

tion of a tendency to run and eat ( 1 Run Eat; tendency, 

(r sun uc *) By the use of two subscripts on an subject £ 

we mean to represent both the lmme ia ( d conse quence 

motivated to undertake (the first subscript) an e f ' one 

(or goal) of that activity (the second J, ealmg and 

might say that the rat in question would be described in 
drinking At times, however the b ^ Jn thls case, 

everyday language as an end m ’ , as onl ^ single subscript T Eat 

the tendency that motivates the activity 7 re „„i a tei actwitj’ in 

Koch (1956) has referred to the latter os the print 

distinguishing it from goal SC * n ^ "^'”’ tl ™7enden C y being expressed in a 
scheme, the issue has to do with wh . one or two subscripts 

particular activity is more adequately desen * to the instigating 

The same conventions will be followe t dencie s Thus, an animal 
forces that produce and strengthen be laviora run and eat 

might simultaneously be exposed to both an ) There is 

(4. m.) and an insuga.mg force “ ™ different 

no summation of the two instigating forces beca 
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tendencies Instead, the summation occurs in the determination of the 
strength of the compound action tendency to run Ihe two elemental action 
tendencies produced by these two different instigating forces summate to 
determine the strength of the compound action tendency to run, that is, 
r Kim = r Em Eat + r Kn „ 1 It is assumed that elemental action tendencies 
summate to produce a compound action tendency whenever they refer to the very same 
immediate activity (that is, when the first subscript is the same) The logic of 
the subscripts employed to distinguish the particular instigating forces 
produced by stimuli, and the particular action tendencies m turn produced 
by those instigating forces will be clarified further in Chapter 5 when we 
consider the questions of how tendencies are elaborated and how particular 
instigating forces are acquired and strengthened 


Definition of the Simplest, Ideal Case 

Given the distinctions that have been made in the preceding paragraphs, 
we are now prepared to identify the simplest, ideal case of a change in 
activity and to consider the behavioral implications of a difference in the 
strength of the instigating force to undertake some particular activity In 
the simplest case, there would be only two mutually incompatible activities, 
activity A (in progress) and activity B (the activity which replaces A to 
constitute the change of activity) Activity A is unitary (that is, exclusive) 
and homogeneous And the two activities are functionally independent 
That is, y AB equals 0, so there is no substitution This means that the simplest 
case of change of activity is a change from one kind of activity to another kind 
of activity, a shift between classes of activity, instead of a change from one 
activity to another activity within the same class An example of the latter 
(a more complex change) would be a change from an instrumental activity 
that constitutes pursuit of food to the so called goal activity of eating 
Furthermore, T A and T B , the only two action tendencies that must be 
considered in the analysis of the change of activity, are elemental 

In order to consider the conditions ideal, the magnitudes of F A , F B and c A 
must remain constant during the interval of observation, and the exposure of 
the subject to F A and F B must be continuous during the interval of observation 

Latency of Response under the Simplest, Ideal Conditions 

An observer would notice that activity A is occurring and continues to 
occur in unmodified form (though not necessarily in unmodified intensity) 
until it is supplanted by activity B The time from the beginning of the 
interval of observation until activity B is initiated corresponds to the tradi 
tional measure of the latency of response B Figure 1 7 has already presented 

1 An alternative way of designating this compound action tendency, which makes the 
multiple consequence explicit, is T Run Eat DHnk 
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examples of how T A and T B would change during the time interval t BIA 
and would produce the change m activity from A to B under these simple 
and ideal conditions The expression t mA = ( T Ar - T Bt )/F B gives the 
latency of B if T A , the final strength of T A at the moment of the change in 
activity, is known If T Ar is not known, it must be calculated from the 
equation that specifies the change in T A during the interval t B/A , as a 
function of T A , F A and c A (see Equation 111) 

We might try to imagine this simple, ideal case in concrete terms A rat is 
engaged in a unitary activity A in the start box of a maze as the door to the 
alley (S) is raised which begins the interval of observation and a timing 
mechanism At the instant the animal initiates the activity of running t e 
maze (activity B ), its body breaks an electronic beam and stops the timing 
mechanism, yielding the measure oflatency of response B It is obvious from 
the principle of change of activity that if T Aj , F A , c A and ^ (a t e o lcr 
variables that might influence the latency of response B in this simple idea 
case) were constant in a series of observations of different rats, or of the same 
rat on repeated occasions, we should find that tie latency of response W “ 
inversely proport,, mate to the magnitude of the instigating force (F B ) A = or ™ ar J 
this is that under ideal conditions the ratio of latencies is the reciprocal of the 
ratio of the magnitudes of instigating forces, that is, (t B i A )il (‘Blih - I f" ' f 
If such simple and ideal conditions were to prevail in a typical study of 
reward training, and if the effect of this training were to streng ‘ he /’ 
incremental growth of F„ on successive trials would be * * 

proportionate decrement in latency of response on successive 
over, comparisons of.he latencies on various Inals would justify the Tofiovmg 
kind of assertion the instigating force to undertake activi y 
as strong as it was on the initial trial, etc 

Probability of Response in a Fixed Time Interval under the Simplest, 

Ideal Conditions _ 

One step removed from the actual measurement of the latency of respo^ 

to a stimulus is the mere recording of w js arbltran ly fixed b> 

occurs during a particular interval . , n act i\it> that the 

an observer We know from the pr ‘" C ‘ P e f ° om actlv , t> A to actmty B is 
time t BIA required to produce the c 8 conditions, if a fixed 

eqnal to [T t , - T„^F B Under the simples, idea.^ ^ ^ „ 

tune interval t* is imposed for obsova^ ^ IanK d b) actmtj B), an 
occurs (that is, whether or not actm ) ,7* _ y )fr n and will 

instance of D will always be recorde w cn * minimum force required 
ne\ er be recorded when t k < (* Ar d,)' b ven b\ the equation. 
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T B remain constant, the probability of response will be 100 percent when- 
ever F b > (T Ajp - T Bj )jt k and 0 percent whenever r B < (T A]f — T Bj )lt k 
It is equally obvious from the above that the magnitude of force that is 
required to instigate activity B in a fixed time period t k will depend on the 
magnitude of the parameters T Af and Tn, Only a very strong instigating 
force ( F b ) will instigate the response when the tendency that sustains the 
activity in progress (T^) is very strong relative to the inertial tendency to 
undertake that activity (T Bi ) But when T Bj is very strong relative to T A 
(although T a is initially dominant), only a very weak instigating force (F B ) 
will fail to produce activity B in the fixed time interval 

Our discussion focuses on the use of latency of response and the probability 
of response m a fixed time interval as measures of the magnitude of a par- 
ticular instigating force F B But it should be apparent from the discussion 
that if the magnitude of F n were held constant in a senes of comparisons, 
the same behavioral measure could be employed to assess the strength of any 
one of the several other variables that influence the magnitude of T Af 
(namely, T Aj , F A , c A ) or T Bj as long as all remaining variables except the 
one to be measured were held constant m a series of tests 

Persistence , under the Simplest , Ideal Conditions Another potential diagnostic 
test of tendency and force focuses on a different aspect of the change of 
activity the temporal duration or persistence of the initial activity When 
persistence of an activity is to be measured, the observer is prepared to 
record the cessation of the activity in progress but not necessarily what 
activity replaces it An important relationship that follows directly from the 
consideration of the simplest, ideal conditions is that the measure called the 
persistence of activity A is identical to the measure called the latency of 
activity B Since the defining criterion is the same for the two measures, 
namely, that activity B supplant activity A, the clock readings, t B , A and 
*not a/a are l he same and the expression < not A/A = t B/A — (T A — T Bj )IF b 
is appropriate for both F 

We merely have to rephrase the assertion already made concerning the 
general relationship between the latency of activity {t B/A ) and the instigating 
force ( F b ) to describe how persistence of an activity in progress provides a 
measure of the magnitude of the instigating force to undertake an alternative 
activity in the simplest, ideal case the persistence of the activity tn progress 
(h>ot At a) ls inversely proportionate to the magnitude of the instigating force to 
undertake the alternative activity (F B ) 

If the time interval of observation is arbitrarily fixed at t k , and the 
observer merely records whether or not the initial activity has persisted 
throughout the time interval, we expect persistence always to be recorded 
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when F b < (T Ar - T Bt )lt t and never to be recorded when F B > 

( T a — The symmetry between the two measures (latency of 

response and persistence) is shown most clearly and completely in the 
simplest, ideal conditions 

The persistence of an activity in progress is more frequently considered a 
measure of r A , the magnitude of the instigating force produced by the 
stimulus situation to engage in that particular activity Since F A together 
with c A define the asymptote of T A , we can observe that when all other 
variables affecting t MAU are held constant, including^, this measure of 
the time to change activity will be proportionate to the magnitude of F A 
Hence, we may extend our “law” of persistence for the simplest, ideal con- 
ditions the persistence of the activity in progress (f no t a! a) ls proportionate to t e 
magnitude of the instigating force to engage in that activity (F A ) and inversely propor- 
tionate to the magnitude of instigating force to engage in an alternative activity (P B ) 
We see again, in other words, how the same diagnostic test can provide a 
measure of any one of the variables alfecting the change of activity un 
appropriately controlled conditions 


MORE COMPLEX, IDEAL CONDITIONS 

Conditions are considered complex when more than two 
the tendencies that motivate them come under discussion Instead ° f 
ing to examine the general case, we shall confine the d.scusson.othe 
minimal number of different act.vit.es and tendencies that it is 
consider in order to make some essential points about each ofseveral different 

C °Theramplex cond.tions include the ones rn which the achsnty u .progress 
prior to the in.tmt.on of an ac.iv.ty of critical interest “ “ 0 ^" h “ 
heterogeneous or multiple, or rhe newly ‘"‘‘‘“J' ac and thc re i’s some 

*7 ™ funcuonal yrdamd jdiat tendcncy 

substitution, or an activity is motiv y earlier 

These more complex condition* « *„£££* ft, 

discussion, when the magnitudes of t . „ / c c\, c r , etc) 

Fy, etc ) and the consummatory values of theKW t<j th ' 

remain constant during the interval of o 't™ intc Wal of observation 
instigating forces is continuous throug of activity to include more 

This expansion of the analysis of e discussion of the nature of 

than two activities provides the first occa ®®" of special problems that 

compatible and incompatible activities a m _ nun d action tendency 
arise \\ hen there is a multiple activity or a compound 
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Compatible Activities 

Two activities are compatible if the individual can engage in both 
activities simultaneously, and incompatible if this is impossible It is impor- 
tant to notice that activities and not tendencies are treated as compatible 
or incompatible The individual can be simultaneously motivated to 
engage in a number of different compatible and incompatible activities, 
but only those tendencies to engage in activities that are compatible can be 
expressed in behaviour simultaneously 

The compatibility relationship between any two activities is symmetric If 
activity X is compatible with activity Y (XcY), then activity Y must be 
compatible with activity X ( YcX ) If activity X is incompatible with activity 
Y (.ATcF), then activity Y must be incompatible with activity X (YcX) But 
because of the physically complex structure of most activities, transitivity in 
compatibility relationships among- activities should not necessarily be 
expected It is entirely possible that an activity A is incompatible with 
another activity X, AcX, activity X is incompatible with still another activity 
Y, XcY, but that activity A is compatible with activity Y, AcY This would 
occur, for example, if A were playing the piano, X were playing a clarinet, 
and Y were talking to a friend The individual might be able to play the 
piano and talk to a fnend simultaneously, AcY, but he could do neither of 
these activities and at the same time play a clarinet, AcX and XcY One can 
think of other examples m which AcX, but AcY and XcY A case in point 
would be when A is eating, X is singing, and Y is listening to music 

The structure for a complete description of an individual s activity at any 
moment in time is set by the combination of two basic assumptions that we 
have already introduced concerning the compatibility relations among the 
activities the individual is motivated to undertake and the hierarchical 
order of strength among these different action tendencies The fundamental 
assumptions are as follows (a) if all activities were compatible, then all tendencies 
to engage in activity would be simultaneously expressed in behavior , and (b) the 
dominant tendency among a set of tendencies to engage in incompatible activities villi 
be expressed m behavior It follows that if T A is stronger than the tendency to 
engage in any other activity, activity A will occur and will permit the simul 
taneous expression of tendencies to engage in other activities that are com 
patible with A but not the tendencies to engage m other activities that are 
incompatible with A It is unlikely that all of the tendencies to engage in 
activities that are compatible with activity A will be expressed Which 
activities occur will depend on the patterns of compatibility and me offl 
patibihty that exist among the potential activities in the reduced set of 
behavioral tendencies and the relative strengths of these subordinate tend 
encies The strongest among this restricted set of action tendencies will also 
be expressed and, depending on the compatibility of this subordinate activity 
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with still other activities that are motivated by even weaker tendencies, there 
is the possibility that still another tendency (the strongest among the residual 
set) will also be expressed, and so on Examples of these effects will be found 
in the sections that follow, as the various measurable aspects of a change in ac- 
tivity are now reexamined in reference to more complex but ideal conditions 


Preliminary Consideration of Choice under Complex but Ideal Conditions 
Even the simplest instance of the traditional choice situation must be 
considered a complex condition within the framework of the present con- 
ceptual scheme because at least three different activities must be considered 
when the role of the initial, ongoing activity is systematically taken into 
account If A is the initial, ongoing activity, A' and Y are the alternative 
activities between which a choice is to be made, and all the activities are 
incompatible (AcX, AcY, and XcY), two conditions must be met for a choice 
to be made If activity A' is to be selected, both inequalities T V > T A and 
7\ > Ty must be fulfilled If activity Y is to be selected, both 

TV > rl and 7> > T x must be fulfilled In reference to the critical event 

in the traditional T-maze of animal research, these statements mean that a 
rat will not supplant its choice-po.nt behavior (activity d), wha ever ,, 
with a left turn unless the tendency to run to the left dormna « ; both th 
tendency to run to the right end the tendency sustaining the choice point 

“realized conception of a simple choice between two alternauve 
activities shows it to be another instance of a change .a activity ■ Th 
theoretical account of the change in activity is the !“* “ ^ha, no w 
proposed for a change in activity under sunple actlvIty may shift 

T a may be dominated by either 7\ o j > 

from A to either X or Y rhmres In this 

Figure 3 1 illustrates the dynamics of, both 
example, activity X is chosen over ac y ^ mstant of choice It is 

and Ty at the point in time designa x/ A , } the opposite) 

worth noting that in this ideal case the c oi The shift in 

ultimately depends only on the r<d a >'°" ° r damina „.’ r A , and the choxt ir 
activity occurs as soon as either 1 v 1 . yj ic timc mcasu rc is 

damn'd by <oh,ch of the two a / cond ,,,ons 7\ and T, 

traditionally called “decision time mstcad cac h is pitted against 

arc not pitted directly against cach of choice as a complex instance 

T a This further emphasizes our conception of choice 

of change in activity , choice problem has 

This introductory analysis of the '"“"i 1 bch ai mral measures called 
prepared the way for a reconsideration und er more complex, 

latency, probability of occurrence, and persistence 
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ideal conditions We shall undertake this analysis first and then return to 
the question of preference in a choice situation after we have explored the 
implications of a number of different complications 

Latency of Response under Complex, Ideal Conditions 
When concerned with the latency of a response, the observer’s interest is 
focused on the initiation of a particular activity B It is the occurrence of this 
particular activity, and only this activity, that the observer is prepared to 
record But under complex, ideal conditions, the activity in progress before 
the initiation of activity B may be either homogeneous (as in the simplest 
case) or heterogeneous The interval of observation can be filled with one or 
a number of different activities For example if, among three incompatible 
activities, A is the activity in progress at the beginning of the interval of 
observation and the latency of activity B is of critical interest to the observer, 
the existence of a tendency (T 0 ) to engage in a third activity 0 implies 
that activity may change directly from A to B (see Figure 3 2 a) or from A to 
0 and then to B (see Figure 3 2b) depending on the relative strengths of 
Tai an d 1° both cases, the latency of B is the time it takes T B to 
dominate the stronger of the two tendencies, T A or T 0 Thus, t BfA = 
- T Bi )IF b tf T Ar > T 0r , but t BIO = (T 0r _ T Bl )IF B tf T 0r > T Ar 



Figure 3 1 An example or a shift ln r 

situation activity f ram A \o X m the two choice 
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Figure 3 2 Examples of the shift to actrnty B when the interval of observation is 
(a) homogeneous, and (b) heterogeneous 


A very stm.lar case occurs when the compat.bJ.ty relationships among the 
three actmt.es are AcB, AcO, and BcO The de.erm.nat.on of the latency of 
B ,s now the same as when all three actmt.es were mutually ■ncompat.blc 
though the nature of actmty during the interval of observation is d.fferen 
In this second case, actmt.es A and 0 can occur s^ultaneously Thus the 
initial activity is a multiple activity, A and 0, unt. s on “ and Tn 

is strongei, T A or T a As long as T A > T„ or T a > T both ^andjo 
will continue to be expressed in behavior since the dominant ‘1 Even 
defines the set of compatible activities that can occur simultaneously Even 
when the rank order of the strengths of tendency :»To > q ^ ’ a „ „ 

lu n o d ccur W and' 0 s?nce U d “compatible with 0, A 

because incompatibility applies to mcompatible ( A!B) 

IS free to occur even though 1 D * a* . QVm „ t x, e clarinet, and 

As an example, one might think of A 1 . talking 

o as talking ,o a friend The individual become 

to a friend even though the tendency t P Y described * 

stronger than the tendency to eat “ nd “ ' ' ' ™ ‘ a ‘ nd Bc0 Again, we shall 
A third interesting case arises when c , ' f tht . in tenal of 

consider A the initial, ongoing activity at the beginning 

V rniflf-rrnt acurities with which calioE u compatible, 
“ When one considers the number of di £ at u c\cr reduced to near icro, 

and how unlikely « is that the strength of TauUoey , c f ores enUng obesity The same 

making food una\ ailable seems the only promising w j l0 s «k to break the habit 

recommendation, and for the same reasons, is suggested Tor n 
of constantly smoking cigarettes 
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Figure 3 3 Examples of shift in activity from A to B under conditions where 
AcB, AcO and BcO In (6) the shift in activity occurs even though T B < T A 


observation and B the activity of critical interest to the observer and the 
object of the latency measure In this case, only activity A occurs prior to 
the change to activity B The activity throughout the interval of observation 
is homogeneous But the change to B may occur either because T B > T A 
or because T 0 > T A The pattern of incompatibility permits activity 0 to 
supplant activity A but, when this happens, activity B can also be initiated 
no matter what the relative strength of T B as long as it has a magnitude above 
zero Here is an instance where ostensibly, from the observer’s viewpoint, 
there has been a change in activity from A to B but where T B < T A The 
change has occurred because the overall hierarchy of strength of tendencies 
has shifted from T Aj > T Qj > T Bj or T Aj > T B/ > T 0t to T 0r > 
A r ^ T Bp , which permits the paradoxical occurrence of activity B 
Figure 3 3 shows examples of this kind of change in activity With the 
particular pattern of compatibilities among activities that is described, the 
latency of activity B is given by t B/A = [T A - T„ )IF n when T B doim 
nates T A (Figure 3 3a) or by t B/A = t ou = ( T A — T 0l )/F 0 when To 
dominates T A (Figure 3 36) A fundamental problem of measurement is 
presented m this analysis since an observer cannot have complete assurance 
that a change in activity means that the tendency for the new activity he 
has observed and recorded is stronger than the one for the initial activity 
that it has replaced Only if his observation and description of the change m 
activity is complete will he have recorded the initiation of the multiple 
activity B and O when activity A ceases Then he will be in a position to 
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recognize the possibility of erroneously concluding that T B necessarily had 
attained dominance over T A to produce the change 

A fourth and Anal case for the measurement of latency under complex, 
ideal conditions of multiple activity is when AcB, AcO, and BcO This 
reduces to the simple, ideal conditions described initially Since activity 0 
is compatible with both activity A and activity B, it will occur continuously 
but will not influence which of the two, A or B, will occur Thus an individual 
may change from talking to a friend (A) to whistling a tune (B) while 
driving his automobile home from work ( 0 ) The determination of the 
change from activity A to B is made as if Tq and activity 0 were not present 
at all assuming, as we have throughout this discussion, that the several 
activities are functionally independent and, therefore, not complicated 
further by the problem of substitution 


The Effect of Compound Action Tendencies on Latency of Response 

The analysis of the four different cases of complex conditions just consid- 
ered made no mention of whether T Q , the complicating factor w ‘ l ' ; 
elemental or compound action tendency It can be either, an t e imp ' 
tions for measurement of persistence of the initial activity or mitia ion 
some other activity of critical interest to an observer are the * 

case of special interest arises when T 0 is a compoun action cn 
deriving its strength from two elemental action tendencies, one belonging to 
the same family as T A and the other belonging to the same family as T B 
It will be recalled, from the discussion of displacement m Chapter 2 that 
an instigating force to undertake some specific activity (for “™ pI ' £ 

F*), 4, .addition ,0 increasing : the ^strength .of the 

that particular activity (for example, T A b)> other 

(by displacement, £^<£1 some functional 

:rX r ~ -x - 

directly strengthened tendency refers to some 5p '“ 1 J„ ce or goa l 

alternative or substitute means to the same anticipa activity leading 

It was then assumed that direct instigation to . nd ^»" , th ° 

to an anticipated goal would normally toe.™ » mcrease^i ndirec :d>, ^ 
strength of a whole family of functions i ) ■ r ^ onl) ,„o activities, 
able to see that the simple change of acti y eventually replaces it, 

the initial activity A and the one of interes , ^ a ctivit> 0, 

will often be complicated by the indirect ins tga tendencies that are 

which really represents simultaneous expressio ^ Under these circum- 
functionall> related to both activit> A an ac ^ families of action 

stances, T 0 could be nondommant witnmc Hisolaced forces derived 

tendencies and instigated only b) the in tree 
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from the dtrect instigating forces to undertake activity A and activity 
B IF , and F„) Yet the compound tendency (for example, J 0 0 AB 

T + To s). which represents the summation or combined streng 
two relativelyweak demental action tendencies that can be -pre-d m he 
very same activity 0, could dominate either or both T, and beams 
the compounding Thus activity 0 may approximate what m the „ F £ 
psychology is often referred to as an overdetermmed compromise be 
two otherwise incompatible activities For example, a student wan s 
study alone in his room to achieve but also wants to go with friends lor 
beer Instead of doing either one, he may go to the library and study in e 
company of others a Sometimes, from the viewpoint of an external observer, 
an individual engaged in this kind of activity 0, who is doing neither A nor 
B (as the observer has defined these activities) , may be engaged in an activity 
that the observer would ordinarily call “making up his mind” or, perhaps 
more adequately, “deciding ” 

Persistence of an Activity under Complex, Ideal Conditions 

The symmetry between latency of activity B and the persistence of activity 
A is lost as we move from the simplest, ideal conditions to more complex 
conditions When there is a third activity to be taken into account, the 
cessation of activity A (t not AIA ) no longer necessarily corresponds to the 
initiation of activity B Nor does the initiation of activity B necessarily 

signify that activity A has just terminated If AcB, AcO, and BcO, or 1 
AcB, AcO, and BcO, then activity A may be supplanted by either B or 0, 
and both must be considered in deriving an expression for the time mterva 
that corresponds to the persistence of activity A 

The persistence of A is the same as the latency of B [that is, t no tA/A ^ 
t B/A = {Ta, — T Bt )lF B -\ if 5 supplants A, and persistence ofy4 is the same as 
the latency of 0 [that is, t aotAU = t Q/A = {T Af - r 0/ )/F 0 ] if 0 supplants 
A 

On the other hand, when the conditions are such that AcB, AcO, and 
BcO, activity A will persist until B is initiated In this case, t a0 tA U ^ 
hi A — (T Ar — T Bj )jF B 

Under still other conditions, when AcB, AcO, and BcO, activity A WU 
continue until activity B is initiated But for this to occur, T B must dominate 
both T 4 and T Q Thus, the time spent engaging in activity A is given by 
A, A o = <B u „„a o = (T Ar - T Bl )IF„ if T a > T a but is given b) 
*not A/A and 0 = ^not O/A and O = hi A and O ~ iXo, ~ if T 0 > A 

3 Thu conception of a * compromise” may embrace instances of so called novel or creative 
response which are infrequent because they are definitely subordinate m each of severa 
different families of tendency and so only occur under unique conditions of conflict 
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In the latter case, it is worth noting that the persistence of activity A can 
be prolonged by a dominant T 0 even though T s > Tj because activity A 
but not activity D is compatible with activity 0 


Further Consideration of Choice under More Complex Conditions 

Our preliminary consideration of the basic two-alternative choice situation 
involved only three activities, all mutually incompatible The further analysis 
now to be undertaken will include these three activities that are inherent in 
even the simplest instance of choice (activity A, the initial ongoing activity, 
and activities X and 7, the two critical alternatives) plus a fourth, the other 


irrelevant activity 0 . 

If activity O is compatible with activities A, X, and 7, it simply occurs 
continually and the determination of the choice will be whatever “ " ou “ 
have been had T 0 not been present If activity 0 is incompatible with 
activities A, X, and 7, it may supplant activity A before either X or 7 and 
become the ongoing activity preceding the choice of interest to * '° 

As long as the observer is focusing his attention on the choice of JTor 7, 
addition of an incompatible activity O will not direct y a eet prr. er 
X or 7 under ideal conditions • This conclusion holds true also when 
activity O is incompatible with X and I but is compati e wi , 
activity O is incompatible with A but compati e wit o 1 , } 

Under these several circumstances, T 0 has no selective influence that would 
disturb the otherwise predicted occurrence of A' or 7 , m „ nrta nt 

However, two other patterns of mcompat.b.l.ty do make an-mpolan 
difference if activity 0 is incompatible with ,he initial activity A 
patible with only one of the alternatives, 7, considered in the chtncejfcr 

example, drO, 7c0, but A 10), a even though 

T x > T a and Tv > T r , or because T a >Tj£*To> r ^ 

T x < T t The latter condition will yicM ■ of the mC om- 

dominant activity O is initiated, eliminati g P 

patible activity 1 but pei nutting the compati i e ac iv activity 

Finally, ifacllvlty O IS compatible , us assume .he 

X or Y but not both, the choice will chosen as soon 

r 11 , , n Y r n YrO In this case, X will oe cnohcu «. 

following conditions AcO, XcU, xcu But Twill be chosen only 

as T x > T a and either T x >TyOr o > t opposlt e bias in choice 
when T r > T., T r > T x> and T r > 'o Ane ^ 

T A> 1 the functional rclatedness of 0 

4 This would not be true if there were soine symmetry actmty 0 may hav e 

to X and Y (that is, differential substituuon) implies greater gaps between the 

some indirect influence on the choice because lo > ^ nt j cnC ies for alternames X and 1 

tendency sustaining activity in progress and c, " er <- .u. alternative instigated by the 

Generally, ih.s kmd of ehangc tend, to favor eho.ee 
strongest force (see pp 108, 109) 
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results when activity 0 is compatible with A and Y but is incompatible 
with 0 

BEHAVIORAL EFFECTS IN EXPERIMENTAL 
APPROXIMATIONS OF THE SIMPLE, IDEAL CASE 

As a first step toward bridging the gap between this conceptual analysis 
of the determinants of latency, persistence, and choice and the behavioral 
measures that would actually be employed to appraise the strength o 
instigating forces, let us consider the kind of experimental error that could 
be attributed to the uncontrolled effects of some irrelevant activity 0 even 
when an investigator has taken great pains to produce conditions that 
approximate the simplest ideal case of change of activity We must assume 
that he has achieved adequate control over T A and T x and can hold these 
variables constant in a number of diagnostic tests of individual differences 
in reaction to the same stimulus situation or successive reactions of the same 
individual (as in the study of learning) His investigation yields measures of 
latency of activity X, or measures of persistence of activity A, or measures of 
preference for alternative X veisus alternative Y in a simple instance of two 
alternative choice His intention is to infer the strength of the instigating 
force to engage in activity X from a number of behavioral observations under 
constant conditions 

How might the obtained results be influenced by an uncontrolled, 
irrelevant activity 0 7 How will the results depart from the theoretical 
expectations advanced earlier for the simplest, ideal cases if he were to assume 
that there were random variations in factors that determine the strength of 
T 0 and that the compatibility relations between an activity O and the other 
activities inherent in the change of activity paradigm or two alternative 
choice paradigm varied over observations 7 

Tables 3 1 and 3 2 begin to answer these questions They describe the 
various compatibility relations between the irrelevant activity O and the 
other essential activities, and they identify the nature of the departure from 
theoretical expectation for the simple, ideal case and the specific occasions 
in which this departure would occur 
The summary presented in Table 3 1 shows that sometimes the uncon 
trolled effects of the intrusive activity O serve to increase and sometimes 
to decrease the time measurements that would be expected when the 
instigating force for activity A’ (F x ) had a certain magnitude Thus the simple 
generalization that the latency of activity X (or persistence of activity A) » 
inversely proportionate to the strength of instigating force for activity X >s 
sometimes violated Sometimes, the time measurement overestimates the 
magnitude of J\ because of this experimental error Sometimes, the time 
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measurement underestimates the magnitude of F x because of this expen 
mental error Can we identify with greater precision the conditions under 
which these departures from theoretical expectation are most likely to occur 
If our observer has attained a moderately good approximation of the 
simple and ideal condition, as we have assumed, it is reasonable to assume 
further that the average strength of T a is relatively weak It is not, m ot er 


TABLE 3 1 The Departures from Theoretical Expectation for the Simple, Ideal 
Case that Are Attributable to Uncontrolled Effects of a Third Irrelevant Activity 
0 in an Experimental Approximation of the Simple Ideal Condition or a 




Measure of 

Compatibility Relations 
among Activities 

Measure of Latency of 
Activity X 

Persistence 
of Activity A 

Heterogeneous Activity 

1 AcO and XcO 

Increased when T 0 > T A 

Decreased when 

T 0 > 7\ 

Multiple Activity 

I\o effect 

Increased when T 0 > T A 


2 AcO and XcO 

3 AcO but XcO 

Increased when 

T 0 > Ta 

4 AcO but XcO 

Decreased when T 0 > T\ 

Decreased when 

T 0 > T * 

Compound action 

Any of the above 

Any of the 
abo\e 

tendency T 0 derived 



from instigation of A and X 




words, on obvmusly mtrus.ve acuvn, or "^m, ^ 

noticed activity O and would have ‘“/assumed to be relative!) weak 
occurrence in Ins experiment n o about some average 

generally, although varying rand " ' ™J the samc magnitude, »r can 

value m a number of instances mv\ hi \ r departure from thcor- 

desenbe more fully the conditions under whicl P 

ctical expectation is most likely measure of the latency of activity 

Consider first the column concerning * ie ^ an ^ g IS an increase in the 
A’ The error introduced by activity for ca^ fd ^ uvely wca k, as here P re- 
latcncy or A' when T a > T , I* o mstanccs This particular 

sumed, then T 4 must also be in bc min .m«z C d by the construe 

departure from theoretical cxpectatio of activity A under conditions 

tion of procedures for measuring the atency 



80 THE DYNAMICS OF ACTION 

results when activity 0 is compatible with A and Y but is incompatible 
with 0. 

BEHAVIORAL EFFECTS IN EXPERIMENTAL 
APPROXIMATIONS OF THE SIMPLE, IDEAL CASE 

As a first step toward bridging the gap between this conceptual analysis 
of the determinants of latency, persistence, and choice and the behaviora 
measures that would actually be employed to appraise the strength o 
instigating forces, let us consider the kind of experimental error that could 
be attributed to the uncontrolled effects of some irrelevant activity 0 even 
when an investigator has taken great pains to produce conditions that 
approximate the simplest ideal case of change of activity. We must assume 
that he has achieved adequate control over T A and T Xj and can hold these 
variables constant in a number of diagnostic tests of individual differences 
in reaction to the same stimulus situation or successive reactions of the same 
individual (as in the study of learning). His investigation yields measures o 
latency of activity X, or measures of persistence of activity A, or measures oi 
preference for alternative X versus alternative Y in a simple instance of two* 
alternative choice His intention is to infer the strength of the instigating 
force to engage in activity X from a number of behavioral observations under 
constant conditions 

How might the obtained results be influenced by an uncontrolled, 
irrelevant activity 0 7 How will the results depart from the theoretical 
expectations advanced earlier for the simplest, ideal cases if he were to assume 
that there were random variations in factors that determine the strength of 
T 0 and that the compatibility relations between an activity O and the other 
activities inherent in the change of activity paradigm or two-alternative 
choice paradigm varied over observations 7 

Tables 3 1 and 3 2 begin to answer these questions. They describe the 
various compatibility relations between the irrelevant activity 0 and the 
other essential activities, and they identify the nature of the departure from 
theoretical expectation for the simple, ideal case and the specific occasions 
in which this departure would occur. 

The summary presented in Table 3 1 shows that sometimes the uncon- 
trolled effects of the intrusive activity 0 serve to increase and sometimes 
to decrease the time measurements that would be expected when the 
instigating force for activity X (F A ) had a certain magnitude. Thus the simple 
generalization that the latency of activity A’ (or persistence of activity A) | s 
inversely proportionate to the strength of instigating force for activity A' »* 
sometimes violated. Sometimes, the time measurement overestimates the 
magnitude of F x because of this experimental error. Sometimes, the time 



MEASURABLE ASPECTS 81 


measurement underestimates the magnitude of F because of this experi- 
mental error Can we identify with greater precision the conditions under 
which these departures from theoretical expectation are most likely to occur ? 

If our observer has attained a moderately good approximation of the 
simple and ideal condition, as we have assumed, it is reasonable to assume 
further that the average strength of T 0 is relatively weak It is not, in other 


TABLE 3 1 The Departures from Theoretical Expectation for the Simple, Ideal 
Case that Are Attributable to Uncontrolled Effects of a Third, Irrelevant Activity 
0 m an Experimental Approximation of the Simple, Ideal Condition for a Change 


of Activity from A to X 




Measure of 

Compatibility Relations 

among Activities 

Measure of Latency of 
Vctivity A 

Persistence 
of Activity A 

Heterogeneous Activity 

1 AcO and XcO 

Increased when T Q > T A 

Decreased when 

T 0 > T \ 

Multiple Activity 

2 AcO and XcO 

3 AcO but XcO 

No effect 

Increased when T Q > T A 

No effect 
Increased when 
T o > t a 

4 AcO but XcO 

Decreased when T 0 > T\ 

Decreased when 

T 0 > 7\ 

Compound action 

tendency T Q derived 
from instigation of A and X 

Any of the above 

\n> of the 
above 


, . C1VP activity or the experimenter uould have 

words, an obviously mtrusiv ^ ^ en f urt hcr steps to minimize its 
noticed activity 0 and vou * ^ assumed to be relative^ weak 
occurrence in his experiment o ^ magmtu dc about some average 

generally, although varying ran ° has the same magnitude, w c can 

value in a number of instances in w 1 llic |, the departure from theor- 

desenbe more fully the conditions u 

etical expectation is most likely t j JC mca sure of the latency of activity 

Consider first the column concern ^ for 1 and 3 is an increase m the 
A’ The error introduced b> * ctl ' r ‘ 1 ^, |tsc |f is relatively weak, as here pre 
latency of A' when T 0 > „cak in these instances This particular 

sumed, then T A must also be " collld be minimized by the construe- 
departure from theoretical expcc a of activity A under conditions 

tion of procedures for measuring 
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activity A as a measure of the strength of F x Again, in cases and 4, we 
confront departures from the theoretical expectation that are most likely to 
occur when T x is very weak (that is, when T a > T x ) which can be 
minimized by experimental conditions in which T x , is strong n ano ler 
departure from theoretical expectation (case 3) is most likely when ^ 
relatively weak This can be minimized, as already suggested, by experi- 
mental conditions in which T A is strong Therefore, our earlier ■!««*"» 
for the most adequate conditions for the measurement of the mst.g 
of a stimulus (F x ) by using latency of X holds true also for the use of per 
sistence of the initial activity as the behavioral measure 

Bv looking now at Table 3 2 for a summary of the departures from the 
theoretical expectation for the simplest, ideal case of two 
that are attributable to uncontrolled effects of an intrusive 
find that sometimes there ,s an unwarranted preference for A and som me 
an unwarranted preference for Y, 

expectation based on the relative strengt so x an f y in 

conditions of Tj> T x „ and T y , The unwarranted preferences fm A 

cases 3 and 6 are likely to occur when y 15 vei 'y unwarranted 

itself assumed to be relatively weak) dominates 7* . The 
preferences for 7 in cases 4 and 7 are likely .o occur when Ty is very 
and is dominated by the relatively wea o ^ mertial tendencies 

Once again, we are led to the p P vripr . mpnta i condition most 

(T Xi and T y ,) for ^“*“*£*£*1 “ndmom of choice And since T A 
likely to approximate the simple, id < alternatives, we are 

must initially dominate the tendencies to tendency 

led to the further prescription »' “d^d as .he 
sustains the initial activity (Tj) w cn c instigating forces 
method for measuring case of 

The general recommendations for PP r , slgm fi ca ntly from the 

change or activity that follow from our y b , of „ ha , ,s here 

traditional practice of ,ry, " S “"'"Xl U ca^be ignored But .1 would 
called the initial activity m P r °f"' ' ro p riatc conditions for ihe measure 
be premature to pursue ,he mailer of approp^ ^ wayJ m whlch the 

ment of tendencies or forces , rt from the ideal conditions thus 

conditions of actual behavioral ev P conditions arc llkd y to be more 

far assumed We have observed 1 emphasized in introducing the 

complex than the simplest case must determine what is needed to bridge 
principles In the next chapter, m that makc theoretical analysis 

the gap between these han .deal conditions or actual events Our 

relamel, easy and the much lhcorclI cil inferences can be made from 

aim is constant to spell ou " m fflB it is possible to make 

the kinds of obsen aliens and mca 
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SUMMARY 

The simplest case of change of activity is one in which the initial activity 
is unitaiy (rather than multiple) and homogeneous (rather than hetero- 
geneous) The activity that supplants it is also unitary and functionally 
independent of the initial activity And both of these activities arc motivated 
by elemental (rather than compound) action tendencies By multiple activity 
is meant simultaneously engaging in two or more compatible activities By 
heterogeneous activity is meant an interval of observation in which there is a 
change from the activity that was initially m progress to some other irrelevant 
activity before the initiation of the critical activity that interests the ob 
server By compound tendency is meant one that represents the summation 
of separate elemental action tendencies all of which have in common the 
immediate next step in activity By functionally independent is meant that 
the tendencies motivating the two activities belong to different families so 
that there is no substitution 

The conditions of the simplest case are considered ideal theoretical con- 
ditions when it can be assumed that F A , F D> and c A remain constant during 
the interval of observation, and the exposure of the individual to F A and F B 
is continuous during the interval of observation The analysis of the simplest, 
ideal case shows that the time taken to change from one activity to another 
stands as a measure of the persistence of the activity in progress as well as of 
the latency of the alternative response The two classic problems in the 
psychology of motivation — initiation of an activity and persistence of an 
activity are seen to be the two sides of the single problem of a change 
in activity Several simple “laws” can be derived for example, the latency 
of response is inversely proportionate to the magnitude of the instigating 
force, the ratio of the latencies for two activities is equal to the reciprocal of 
the ratio of the magnitudes of the instigating forces for the two activities 
These laws provide models of the kind of generalization we shall seek as we 
move ahead and confront the theoretical complexities of actual behavioral 
events 

The first complexity of theoretical interest is the intrusion of an irrelevant 
activity in the simple change from one to another activity or m the choice 
between two new alternatives The issue of importance becomes the com- 
patibility of this irrelevant activity with the initial activity in progress and 
the alternative activity or activities (in choice) The dominance of the 
tendency for this irrelevant activity can (given certain compatibility relations 
among the several tendencies) produce a change from activity A to activity 
X even when T A > T x , or a choice of alternative Y even when T x > T r 
Thus, it is essential to identify the conditions under which this might lead 
to erroneous inferences from behavioral observations about the magnitudes 
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of instigating forces or action tendencies The analysis is pursued to the point 
of showing that the conceptual analysis of the dynamics of action may 
produce some new specifications for optimal conditions of measurement of 
the behavior-inducing properties of the immediate stimulus situation 
The chapter as a whole is an exercise in the use of concepts and assump- 
tions already advanced in reference to the question of what theoretical 
inferences can be made from the measures of the latency of response, the 
persistence in an activity, and the preference among alternatives It serves 
to introduce another fundamental problem which we now consider the 
conditions of actual behavioral events are not the ideal conditions that have 
been assumed in the analysis to this point In the next chapter, we shall try 
to bridge the gap between the unreal world of ideal theoretical conditions 
and the real world of behavior for which there must be nearly as much 
theory about the nature of the conditions as there is about the underlying 
dynamics of the motivational process 



CHAPTER 4 

FROM THE IDEAL CASE TO 
ACTUAL BEHAVIOR 


In two previous chapters we began to confront some of the complexities 
in a change of activity and to observe how the basic principles of change m 
strength of tendency and change of activity apply under various complex 
but still ideal conditions This analysis began to define the extent of the dis 
crepancy between the simplest ideal cases, in terms of which mathematical 
models make obvious sense, and actual empirical instances of behavioral 
change that yield the traditional measures of latency of response persistence, 
and choice The logic of our scheme, when applied to simple and ideal 
conditions, leads to some simple generalizations — for example, the reciprocal 
relationship between the strength of the instigating force and the latency of 
response Yet observations of actual behavior rarely seem to justify anything 
that simple and neat Our aim in this chapter — and we should not lose sight 
°f it — is to appreciate why these simple relationships may not be any more 
apparent in actual behavioral events than the theoretical expectation of an 
equal acceleration of heavy and light objects in a free fall is apparent when 
one watches a feather and a bowling ball dropped from a window An 
intrusive activity X, or some other complexity, or a departure from ideal 
conditions can function to mask what is expected in a simple change or 
activity just as the resistance of air pressure functions to mask an equivalence 
implied by a basic principle of physics for the simple and ideal condition 
It is but a step from a description of some of the possible complexities in 
conditions (for example, substitution compatibility relations, etc ) to an 
acknowledgement of how often the observer is not able to state, with the 
precision required, the conditions that actuall) exist for the subject he 
studies in a given behavioral event We have observed how the measure of 
latency (or persistence) will be systematicall) influenced by functional 
relationships among the several activities And sometimes these measure s 
"»I1 be longer or shorter than is expected for an instigating force of g»en 

87 



88 THE DYNAMICS OF ACTION 

magnitude when the logic of the simple idealized case is applied but there is 
an uncontrolled tendency to engage m an irrelevant activity 

If we were to imagine a number of replications of change of activity with 
experimentally defined and fixed magnitudes of T A , T Bi , and Fb are 
complicated by an uncontrolled, intrusive activity 0 , whose compatibility 
relations with the other essential activities are assumed to vary, and in which 
Tq is assumed to vary randomly in magnitude from one instance to the next, 
we could also imagine what the distribution of obtained measures of (jj/j 
would be like Instead of N different time measurements that are exactly 
equivalent, there would be a distribution of latencies, including those 
instances identified earlier in Table 3 1 that are longer or shorter than the 
theoretical expectation If the magnitude oiF B were then to be fixed at some 
greater magnitude for another sample of N replications, there would be 
another distribution of obtained measures of t BU , but this time the average 
t B / A would be smaller than before Now suppose that the very same experi- 
ment had been performed but that the observer had no prior knowledge 
about the relative strengths of {F B ) l and (F 2? ) 2 What theoretical inference 
could be made from the observation that the average (t BU ) x > the average 
Obviously, it is that (F B ) 2 > (F B ) l This is a very weak form of 
measurement of the relative strength of the instigating force produced by 
two stimuli Nevertheless, even this is enough to provide a foundation for 
discovering, through empirical research, the various factors that influence 
the strength of an instigating force The basic principles together with more 
specific assumptions about the nature of conditions will allow a more 
adequate specification of the expected behavioral consequence Our aim is 
to arrive at such a set of tenable operating assumptions 

To do this, we must enlarge our conception of the discrepancy between 
the simplest ideal conditions and the complex, nonideal conditions of actual 
behavioral events In the last two chapters we were concerned only with the 
effects of slight differences in the complexity of otherwise ideal conditions 
Now, we must look hard at the extent to which the conditions of actual 
behavioral events, whether relatively simple or more complex in terms of the 
number of different variables to be considered, depart from the requirements 
of an ideal case Can it be assumed that F A , F B , and c A have fixed magnitudes 
during the interval of observation » Can it be assumed that the subject of 
study is continuously exposed to F A , F B , and any other F x during the 
interval of observation, and to C A when, and only when, activity A is said to 
be in progress ? These specifications were the several stated ones for theoreti 
cally ideal conditions 

The Fallibility of the Observer 

In the description of any concrete instance of a change of activity, the 
observer defines the stimulus situation to which the subject is exposed during 
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an interval of observation For example, a rat is placed in the start box of a 
maze This constitutes what the observer defines as 5 This immediate 
environment, and the various discriminative stimuli that comprise it, 
constitute the source of the instigating forces To assume that F A and 
(and Fv in a complex instance) have fixed magnitudes during an interva of 
observation is to assume that S is constant and that there is no lea ™ mg ’ that 
is, no change in the magnitude of the instigating force produced by any 
particular discriminative stimulus during this interval To 
(one determinant of C A ) has a fixed magnitude is to assume *** 
possible kind of learning, namely, a change in the comummatory value of 
the activity has not occurred during the interval of observation They 
appear to be tenable assumptions But what about the "ltd ^ assump; 
tions that pertain to the exposure of the individual to ^ 'n ^ -c 
of the stimulus situation and the consumma.ory force of the activity 

Pr Th r : S ;mc.ples advanced in Chapter 1 are formulated from the perspecuve 

of an external observer He defines when an individual is expo =d ttS . and 
when he is engagingm activity ablhty to do this job 

of accurately defining the duration of the exposure ‘ “ „^hiri?happOT- 
Essentially, it is a problem in the validity of his coding of what happ 

m We can appreciate immediately the possibility of overs.mpl, fiction m the 
assumption that the duration of S defines t e ‘ mdividual with a 

the error an observer might make in ™™°™*** ™ ZZom* from a 
cold or nasal allergy -ad been ternp^ Not much 

steak being broiled over charcoa ( j once durm g the interval of 

different is the case of an individua w , Ius that is part of the 

observation, has attended to a P a ^' cu ar bne f 1S t j, at an observer 

complex called S by an observer e pro e ’ ^ end of s and activity A 
reads his clock in reference to the beginning . } t0 do with the 

as defined by himself, but that the principles "dhav 
duration of an individual’s exposure to j, b d spt . clK of indi- 

Untll now, it appears that we have ch P ang es a. their 

viduals who are infinitely sensitive to al P ^ definmo „ of S We have 
receptors that are contained wit in an o wc n a s the front of his 

treated the subject as ,f he had eyes m e ^ processin g sensory mfor- 
head and had no limit in his c a nor t jie animal we have in 

mation This description fits neit ter t « j atc about the possibilit) that 
mind in our examples It is interesting Qur assumption of ideal condi- 
it may fit certain species more t lan rxcluded the whole problem of 

tions (or perhaps of an ideal organism) has exci 
selective attention 
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Change in Activity A Transition Not an Abrupt Shift 

On the response side, our presumption that the duration of the consum- 
matory force corresponds to the duration of an activity as defined by an 
observer probably overestimates the degree to which he can determine 
definitively, instead of only approximately, what is going on In light of our 
conception of families of functionally related tendencies and the compati- 
bility of various overt and covert tendencies in the same family, it perhaps 
presumes too much to believe that, when an observer sets a criterion for 
coding the initiation and the cessation of a particular activity, he has defined 
exactly the duration of the consummatory force of that activity A change in 
activity is more likely to be a transition from the involvement in one activity 
to the involvement m another instead of the abrupt shift that we have thus 
far pictured When, for example, there is a change in the activity of a 
professor from working at his desk to walking into the coffee room, there are 
molecular aspects of the gross change in activity that suggest a transition 
from one to the other comparable to what is even more evident in the 
transition that occurs when the professor changes jobs Months before he 
actually accepts an offer for a new position, he may be thinking about the 
possibility And even after the decision to accept is made, he continues to 
meet his present responsibilities and to complete ongoing tasks even as he 
begins to lay plans for new endeavors and the move to a new place At what 
particular point would an external observer say that the professor had 
changed from one job to the other ? The concept of a family of functionally 
related action tendencies, coupled with the idea that the tendencies for 
activities that are compatible with the dominant one will also be expressed, 
sugges s that in slow motion and under a microscope the gross change in 
overt activity that is noted by an observer would appear as a transition that 
invokes a change in the dominance relationship of two different families of tendencies 
and a changing pattern of compatibility relationships Thus the professor at work 
at his desk may begin to think about going to the coflTee room even as 
he finishes writing a paragraph And, as he stands and begins to leave his 
desk, he ma> continue to read what he has just written and to think about 
the next topic even as he walks ‘absent mindedly” out of his office and 
across the hall to join his colleagues for coffee 

Wc can bring the problems that arise m our initial specification of ideal 
conditions into better focus, and can determine the steps to be taken toward 
a more tenable set of operating assumptions for actual behavior, by applying 
the principles thus far discussed only m reference to a single change of 
activity to the more general problem of a sequence of changes of activity m 
a constant environment How do the assumptions about ideal conditions 
stand up m reference to the continuous stream of behavior ? What new 
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issues arise that ive did not have to confront in the analysis of a simple 
change of activity 7 


THE PROBLEM Or BEHAVIORAL CHATTER 

Let us look carefully at what the principle of change in the strength of a 
tendency has to say about the fate of tendencies in the time interval that 
envelopes the simplest change in activity At any point in time prior to the 
change in activity, the tendency for the ongoing activity (T x ), which is 
both instigated and expressed, is moving toward its asymptotic streng 
defined by F x jc x (see Equation 1 1 1 and Figure 1 5) The tendency for the 
alternative aftivtty (TV), being instigated bu, not ^pressed, is increasing n 
strength linearly (see Equation 1 7 and Figure 1 3) As soon as a chg 
activfty oceurs, the tendency for the n'w ongoing activity J will 
begin io move toward its asymptotic level while the tendency for the w 
alternative activity X will immediately begin to grow linearly 
result in T x regaining dominance over 7>, implying a S J 

back to X at which point T r w.U grow linearly and " 

path to asymptote until Tj once again becomes dominant I. is easy 

L that the alternating dominance, firs. TV > TV T 

phenomenon that does not typicaUy un(Jcrtake a crltlc al examination 

in a constant environment, we are con d,t,ons of actual behav- 

of how adequately these assumptions depict 

■oral events m fi„,tely sensitive organism we have 

We now can appreciate that become extinct if our principles 

implicitly assumed must have long si ^ would have suffered the 

concerning the dynamics of action are so “ . enoU gh in the activ- 

consequence of a chronic inability to that another organism, at 

xt.es essential for h.s survival And we can imagine 

reverse in dominance at an 

1 The implication from ihc theory ,hat ""one tendency catches up » .he olhcr die 

infinite rate arises became al the point m time when be ]tsJ Uian the one for .he 

rate of glow, h of .he lendenc, for “'"“f ““i; eou.d never gam the level of 
altemauvc activity otherwise „ nc emmg thi. problem can be found in die 

the dominant tendency Ma.hemat.calde.ad.co 

notes at the end of this chapter 
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the opposite pole, must also have become extinct *1 his organism is one cap 
able of receiving and of processing the stimulation for only one activity at a 
time — the activity already in progress 1 his organism would have perished 
from ovcrconcentration, the single-minded and uninterrupted pursuit of his 
initial interest in life, whatever it was 
We begin, then, with a realization that the behavior we seek to explain is 
emitted by an organism whose sensitivity and channel capacity falls between 
these extremes 1 he question of differences among species is a particularly 
interesting one suggested for later analysis T he problem of paramount 
interest for our present purpose is selective attention 

Selective Attention 

The first assumption to come into question is that the stimuli to which an 
individual is exposed, and therefore the instigating forces r A and F are 
constant and continuous throughout the interval in which a change of 
activity occurs How likely is this’ 

Under many, if not most instances of behavior, there should be a contmu 
ous exposure to the instigating force (F A ) that supports the activity in progress 
because an integral aspect of an activity in progress is orientation toward 
relevant features of the environment with which the individual is having 
commerce and the constant attention to stimuli which produce the instigating 
force for that activity But as a result of this, attention is selective Because an 
individual is already engaged in one activity and not some other, he is 
oriented toward the mampulanda and discriminanda that produce the 
instigating force for that activity and, as a result, may be oriented away from 
exposure to the stimuli that produce the instigating force to engage in 
some other activity An individual who is eating, for example, is continually 
exposed to the instigating force to eat produced by the sight, smell, and taste 
of food And one engaged in an achievement oriented activity normally has 
the work to be done immediately before him Another individual engaged in 
affiliative activity is in constant and continuous contact with a friend, and 
so on Because of this selective orientation and selective attention, which 
ttse f an infterent aspect of engaging m an activity and often the first behavioral 
symptom of an activity, there will generally tend to be a less than systematic 
and continuous exposure to the instigating forces that are produced by other 
discriminative stimuli in the immediate environment that is described as 
constant by the observer An exposure to these other instigating forces 
therefore, is more likely to be aperiodic and incidental during the interval of 
observation (see Figure 1 3) except, perhaps when special measures are 
taken, such as the use of an auditory stimulus instead of a visual stimulus, to 
produce F B The issue here is the general question of the motivational 
significance of differences between the various senses of an organism and 
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the differences between species in the extent to which the selective orientation 
of receptors is essential for an effective contact with the environment Some 
receptors require more selective orientation (for example, the e>cs), others 

less (for example, the ears) . 

At this particular point in our analysis of an empirical instance of a change 
of activity lie confront, head on, some of the fundamental problems m 
perception 1 or the concept ofan instigating force to overt action, which we 
have treated as the functional significance of a stimulus for action, is pos 
perceptual It presumes that some feature of what Lewm referred to as t le 
geographe environment, that is, the environment as defined by an observer 
ts being perceived by the subject and, therefore, is included in Ins immediate 
psyhologtcal environment T he concept of the instigating force to action refers 
to the behavioral implications of this perceptual process, as shown schem 
cally in Tigure 2 24, but without necessarily implying conscious aw arenca 
The instigating force to action is mediated by a perceptual pro , 
covert expression of the perceptual tendency (that , the ■—« TO 
..on of the stimulus) is considered a correlaled event but not an essential 

(S To'bndrthe^p between idea, condu.ons, which presumes a continuous 
exposure to the several different instigating forces 

features of the immediate environment (for example, 4, a ' 

A and 4, and F n for activity B). and the actual 
events, we offer the following operating assumption ° 

fir: , that sustains the dominant tendency b„n g expressed ,n the or tm» 
i normally more systema, ,e and — ^ or 

that influence subordinate tendencies Th t ken to overcome the 

aperiodic except, of course, when implies that a 

bias produced by the selective atten IO systematic shift in attention 

change m activity is always character y actl vity to stimuli that 

from stimuli that are inherently re at o And, as already 

are inherently related to the activity which of the more 

suggested, the shift in attention w.U most often be the harbinger 

gross change in activity sermon is an inherent aspect of 

The assumption that selectivi y , n additional advantage to the 

engaging in a particular activity ten i»“ gi ^ addi(ional conservative factor 
dominant behavioral tendency assumption serves to 

on the side of resistance to a change of activity The ass P ^ „ 

expand our understanding of what it means to say 

“involved” in a particular activity , n stieatins forces that influence 

The assumption that the inadent al and periodic than ihe 

subordinate tendencies is norma y tendency means that, during 

exposure to instigating force for the dominant tendency 
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Figure 4 1 The actual effect of incidental exposure to an instigating force of a 
given magnitude, F B , is equivalent to continuous exposure to a proportionately 
weaker instigating force F B 

the interval of observation, the actual effect of an r B is equivalent to the one 
expected from a continuous exposure to a weaker instigating force This is 
shown in Figure 4 1 The growth in T B during an interval of observation in 
which there is only incidental, sporadic exposure to S z and, therefore, to F B 
is shown to be equivalent to that produced by continuous exposdre to a 
proportionately weaker instigating force for activity B In order to proceed 
with our theorizing in terms of continuous exposure to the several instigating 
forces produced by S, the constant environment as described by an observer, 
we must assume that the actual magnitude of instigating force for an activity 
that is produced by a given stimulus is systematically stronger when the 
tendency for that activity is dominant than when it is subordinate To make 
this distinction, we introduce the symbol P as the term for the magnitude 
of an instigating force for an activity whose tendency is nondommant while 
retaining F for the magnitude of an instigating force for an activity whose 
tendency is dominant Thus, generally, F > P 

In effect, we are assuming that even under so called constant environ 
mental conditions, a change in activity produces a change in instigation 
like but less dramatic than—thc one produced when the new activity actually 
removes the individual from geographic proximity to the stimuli for the 
original activity The professor who leaves the desk at which he has been 
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working when he initiates the activity of going to the coffee room has, as a 
direct consequence of this change of activity, changed the nature of S as it 
would be defined by an observer The coffee room is certainly not the 
professor’s office He is now systematically exposed to stimuli that produce 
the instigating force for the affiliaUve activity of the coffee room, and he is 
physically removed from stimuli that produce the strongest instigating force 
to resume writing At the same time, his tendency to work can reasonably be 
expected to persist as an inertial tendency, and, perhaps there will be 
sporadic instigation of it by “reminders” of work (for example, an open book 
on a table) as he chats As the tendency to engage m affiliative discourse 
approaches its limit as defined by Fjc (assuming there is substantial consum 
matory value), the professor may then “spontaneously resume (that is 
initiate again) the activity that had been interrupted First , he i wil 1 resum 
thought about his work, and then attention to the door, and then the step 
back to his office On the other hand, once his writing has been mte: rup ted 
and he is no longer selectively attending to cues that produce the 
force to engage in that activity, or ,s no longer in proximity to 
stimuli, he may incidentally be exposed to other stimuli hat produce the 
instigating force to engage in still some third activity hke <a "g a waffi 
around the campus This may reduce even more the probability of even 
incidental exposure to stimuli to resume work 0 - r „ r c as a 

A systematic change in the nature of the environment often occur as a 
direct consequence of a change of activity It is most obvious to > a , ob erve 
when the nl activity involves locomotion from one plac : to ’ “'.'her n ffie 
geographic environment This kind of change in the nature of S, 
by fhe observer, means that there is a systematic ^ange n the natum an 
the strength or various instigating forces to which the i ewpcint 

Our discussion of selective attention, when 5 is const, » * ^ "nude 

of an observer, posits a “potential” set of instigating fore » of 
to which the individual may be either more iS)Bj ' * expose d depending on 

exposed or may be only in “ de " ,ally an d other factors such 

his orientation, as defined by the activi y p g 

• Tin* nhxrnt minded nun is wan 
! One reader of an early draft was moved “ , ,„ veling circus mil come by, 

dering around campus unlikely to go ac to w remov ed from the dreary reminders 

or a gypsy caravan, and he will run away and be forever 

of his former life 1 , W3V from an interrupted activity will 

We do not mean to suggest that this wander g ^ ( happen , om e of the 

always happen or even that it J happen most co „eemed svilh how th t [lanmnf 

time and, we think, for the reason stated °“ r [rom behavior, 1. to be taken 

and srWiduig of activities, svhich distinguishes d „ planning a covert conceptual 

mto account And so are we At this «““* ]h h we has e not, as yet, encompassed 

acusnty of considerable mol.vat.onal significance, altno 
the topic m any systematic way 



96 THE DYNAMICS OF ACTION 


as whether or not the exposure to a particular instigating force depends on 
orientation (for example, visual cues) or not (for example, auditory cues) It 
is quite obvious from everyday observation that one may gain the attention 
of a friend whose back is turned by calling his name but not by a wave of the 
hand Selectivity of attention works against the onset of behavioral chatter 
but neither eliminates it nor ameliorates it Selective attention is one, but 
not the only nor even the most important factor operating against the 
difficulty implicit in the idealized case The second factor is a time lag in the 
operation of the consummatory force of an activity 

Consummatory Lag 

A second assumption that was made in reference to a simple change 
of activity now seems questionable when it is considered m the context 
of a sequence of the changes in activity in a constant environment This 
is the presumption that in the simplest case (that is, when there is no 
substitution) the tendency supporting the ongoing activity is influenced 
by a consummatory force throughout the interval of observation, but the 
subordinate tendency is untouched by any consummatory effect Consuro* 
matory force, as conceived, is dependent on the expression of a tendency in 
behavior This is why no consummatory force was applied to the subordinate 
tendency in our initial analysis of the simplest change of activity The earlier 
presumption now seems questionable for the reason stated somewhat earlier 
the change in activity as observed and sharply defined by an observer is 
probably more accurately conceived as a transition that involves a change in 
the dominance relationship of two families of functionally related tendencies 
Therefore it seems quite likely that there will often be a discrepancy between 
the time when an observer codes the initiation of a particular activity and 
the time when the full consummatory effect of that activity begins The ob- 
server ordinarily will notice the appearance of some peripheral aspect of an 
activity perhaps the orienting reactions that mark the shift of attention 
irom one to another set of stimuli In any case, it is likely tn be an event that 
precedes the advent of a strong consummatory force Consider, for example 
the initiation of the activity of eating An observer will begin to code the 
activity in progress as eating when the subject begins to have contact with 
the food But this initial phase or the activity is essentially one of tasting 
The consummatory value of eatmg does not become maximal until some time 
after that A stmtlar discrepancy will occur m the case of other kinds of 
activity Consider the individual who begins to solve an arithmetic problem 
An observer will code the mitiatmn of this problem solving activity when the 
individual begins the prehmmary acts that define worktng on the problem 
but the full consummatory value of the activity follows in the wake of these 
initial acts 



FROM IDEAL TO ACTUAL 


97 


We shall assume now that such a delay between the initiation of an activity 
as defin'd by an observer and the onset of the consummatory process is a general 
phenomenon We shall refer to it as a consummatory lag Specifically, we 
assume that there is a period of time immediately following the initiation ot 
any activity, as defined by an observer, during which the consummatory 
value of the activity is zero (that is, c = 0) This means, very simply, that 
there is no consummatory force during some interval immediately after the 
initiation of an activity The duration of the consummatory lag at the 
ini ti ation of an activity will be different for different activities It will depend 
on the particular characteristics of the activity 

Also, there should be a consummatory lag at the cessation of an activity 
defined by an external observer Since the observer will code the initiation of on 
activity (and thus the termination of the other) in terms of peripheral symp- 
toms, there is likely to be a similar discrepancy in time between this observer 
defined cessation of the activity and the actual cessation of the consummatory 
force of the activity The latter will continue for a ..me ate «h * coded 
termination of the activity It will be assumed that the force 

operating to reduce the tendency that had been sustaining the act v, ty >s not 
immediately reduced to zero when the change in activi* e n ^ tetey ■ 
observer but is extended into the interval ... which the new activity 

“uratton of the consummatory lag a, the ce-..on of an activity can 
also be expected to vary among different activities The tendency to ea 
continues to be affected by a consummatory force ^ ^ ‘= 30 ^ 00 
following the cessation of the activity of eating, as ob ^” e then 

it, because the consummatory process -ntmues we l beyond the m - 
any more food is ingested On the other h , an ^ 't/^ummatory lag 
arithmetic problem probably has a muc - y b e involved 

Although, even in this case, an appreciable period 1 «f < m , magina . 
if the individual “basks” covertly in is s ““ ’ possibility is taken 

..on, while overtly beginning to do ^ * transmon 

account of theoretically by conceiving activities that occur simul- 

that involves a change in the set of compatible ac.ivi.ie 

^IrTsummary, the assumptions of consummatory lag seem justified by the 

it is the pattern of compatibility incomp ^pressed For example, the 
that determines which tendencies wi ge ^ ^ overt ac tjvit) of getting up 
professor’s going to the coffee room xn '.° ,, but a i so certain covert activities 
from his desk and walking across * e tendencies from more than one 
that belong to the same family peci 
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family will be expressed at the same time if they are compatible This can 
cause a discrepancy between the observer’s description of the initiation and 
the cessation of an activity and the actual initiation and cessation of the full 
consummatory force of that activity For example, the professor may get up 
from his desk and begin to walk across the hall but may continue to think 
about what he has been wnting until he reaches the coffee room By coding 
the initiation and cessation of activities in terms of a limited set of symptoms 


or criteria that are easily noted, an observer does not take fully into account 
other molecular activities (particularly the ones that are covert) which may 
not be initiated and terminated at exactly the same time as the activities 
that are more easily seen Sometimes, as in the case of both eating and 
drinking, a substantial part of the consummatory process that is responsible 
for the consummatory value of an activity may come after the termination of 
the activity as coded 

Having acknowledged that any assumption we now advance to correct the 


oversimplification of our initial view is itself no more than a first approxi 
mation we shall proceed by making the simplest assumptions among the 
alternatives that suggest themselves The consummatory lag at the initiation of an 
activity is a period of time , immediately following the initiation of an activity as 
coded by an observer , during which the consummatory value of the activity ts zero 
{that is, c = 0) The consummatory lag at the cessation of an activity is a period of 
time, t e , immediately following the cessation of an activity as coded by an obseiver, 
during which the consummatory value of the activity continues to have an effect 
Let us examine the implications of these assumptions about consum 
matory lag in reference to the problem of behavior chatter, while reserving 
the details of the algebraic manipulations for the notes at the end of the chap 
ter In Figure 4 2 the new assumptions about consummatory lag are com 
incd with the new assumptions about selective attention Consider first what 
happens to the strength or a tendency at the instant it becomes dominant 
Such a tendency, T x in Figure 4 2, has just begun to be expressed in activity 
X as defined by an observer This means that a stronger force F x is now 
operative than an instant before when the tendency was subordinate and 
in uence y T And there is a consummatory lag at the initiation of 
c ivity A, that is, c x = 0 during the interval (t,) x At the point of the 
change in activity, which we shall take as the beginning of our interval of 
observation the tendency for the new activity X equals that of the earlier 
activity I (that is, T Tj = T r ,) This initial strength of T x increases linearly 
dunng (f,) Y because there is no consummatory force and (it should be 
not'ced) at a faster rate than it had increased prior to the shift in activity 
At the end o! the interval of the consummatory lag T ■=. T + F (f<)\ 
In the time period subsequent to (t,) Y , T x „ afiectedby both > T and C T = 
c x T x , and, hence, moses steadily toward its asymptote ofF T /e T according 
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Figure 4 2 The change ,n strength of Iendenc.es fehowing a 

takmg into account the effects of selectivity in attention (that is, X X 

P r) and of consutntna.ory lag a. the initiation („)x and cessation W , ofan activity 

to the now familiar function defined by Equation 1 1 1 ’ Th, 

path ofr x is also pic, ^ * 

T x at which point another shift in activity i F 

observation for a single change in a( ^ tivi ^y to recognize is that this 

In considering the fate of T, , ^' med^s the dominan, tendency 

tendency was being bolh instigate an , of lts path in Figure 

jus, prior to the change in activity ‘, he cha „ ge from activity 

4 2 is also defined by Equation 1 _ ttcnt ,on, 7> is acted on by the 

F to activity X, and the assumed ch i g ^ assumptlo „ „f a consummatory 
weaker instigating force F r an , g ronsummat0 ry force C 3 = c T T y 
lag at the cessation ofan activ. y, ■ of thc lag (, t)r Thus, for this 

continues to operate during the lower asymptote defined 

interval (,«) r , the trend of T, is toward a new and 


a Specifically this equation becomes * 

r x = [ r v + F\ Wrl 




1 the interval of observation (that » from the 

where lime t is measured from the beginning initiation consummatory ag 

point of shift in acUvity) and (/,K » « hc durat, ° n 
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by the ratio of the now weaker instigating force and the continued consum 
matory effect, that is, Pyfcy The mathematical function that describes the 
path of the now subordinate T Y remains Equation 111, 4 and an example o 
such a path is shown m Tigure 4 2 for the interval (/ e ) j At the end of the 
interval of the consummatory lag, 7> turns from its approach to asymptote 
and begins a linear growth m the manner described by Equation 1 7 5 until 
the next change in activity During this interval ofhnear growth in T r , the 
magnitude of Fy continues to be weaker than when T r is dominant (that 
is, F Y < F y ) The next change in activity occurs when T j catches up to Tx 
and the pattern is repeated 

The introduction of these assumptions about consummatory lags makes 
the theory more complicated but more tenable in any confrontation with 
observations (or data) that concern a sequence of changes in activity m a 
constant environment The problem of behavioral chatter is dealt with 
effectively The two consummatory lags function to drive apart the tendencies 
for the two activities immediately following a change in activity, thereby, 
giving an increased advantage to the new ongoing activity and preventing 
an immediate reversal in the dominance relations of the two tendencies The 
assumption concerning selective attention (that is, more continuous exposure 
and, therefore, a stronger force when a tendency becomes dominant) 
accentuates the separation of the tendencies immediately following the 
change in activity The slope of the growth of the newly dominant tendency 
is greater than it had been an instant before the change, and the decline of 
the tendency that has just become subordinate is accentuated by the sudden 
decrease in the actual magnitude of the instigating force sustaining it 1° 
brief, the intervals of consummatory lag at the initiation and the cessation of an activity 
are characterized by sudden changes in the magnitude of the instigating forces and slow 
changes in the magnitude of the consummatory forces which , together , favor tks 
activity in progress and prevent behavioral chatter 

4 For the cessation consummatory lag period (l c ) r immediately following the shift m 
activity, 

T 1 = t y, «“«r U >r + !l2L [j _ e -e T (42) 

Cy 

where Tj f is the strength of the tendency for activity Y at the point of shift in activity 

Ty ,= r X/ ) 

5 Since our interval of observation begins with the point of shift m activity, Tj , must 
refer to the strength or tendency for activity Y at that point Thus the course of Ty subse 
quent to the cessation consummatory lag interval is properly written 

r r =|r J/ t~*r <»«>r -f -1-[1 _ [1 - (l e )i ] ( 4 3 ) 
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Given these new assumptions that concern the exposure to the insti- 
gating force of stimuli and the consummatory force of an activity, the 
individual is no longer locked into almost instantaneous alternations between 
the activities when S is constant We can observe in F igure 4 2 that there will 
now be a substantial interval between successive changes in activity depend- 
ing, in part, on the duration of the consummatory lags and, m part, on the 
several familiar variables that systematically control the time it takes to 
change from one activity to another, namely, the relative magnitudes of the 
instigating forces and the consummatory values of the different activities 
The analysis of a simple change in activity, introduced m Chapter 1, 
must be qualified only slightly in light of the assumed effects of a lag m the 
operation of the consummatory force of an activity In a simp e c lange o 
activity, the interval of observation begins with activity A in progress and 
ends when activity B supplants A The strengths of the tendencies at t 
beginning of the interval of observation are designated 1 Al and Bl , 
respectively, with T A , > T Bj If, by the time the interval of observa 
begins, T a and T B have proceeded beyond .heir respective consummatory 
lags, no modifications are requtred tn the earlier theoretical 
or another of the consummatory lags is contained within the o'**™ 
interval of observation for a simple change of activity, and > “ ,n, ° 

account, the errors of interpretation could be large or sma > ’ 

depending on the size of parameter values, the purposes of the 
and the magnitude of the effects to be expected 

be difficult, in most cases, to arrange for simple shifts in activity » a “ 
minimize ffie perturbations introduced by consummatory that 

required is .ha, the ongoing activity be in progress for an aPPr able 
period of time before the introduction of the instigating force for « " ‘‘j"” 
tive activity (a condition that would probab ! lyj ^ ongomg activ , ty ) 
experimenter s procedures for establish g nye acUvlty >n the recent 

and that the subject not have engaged ^ assured that th e period of 

past By meeting the first requirem mcetm „ thc seco nd requirement 

initiation consummatory lag has passed y 

we are assured that cessation consummatory ag is pa 

THE OPERANT LEVEL OF AN ACTIVITY 

Ourmterestin asequence ofch.nges of activity, -"““of 

leads quite easily into the conC ' P a '^ 'that is conventionally employed 

an activity (or response) in a given si Wc can observe the rudi- 

as a measure of the operant level of a esponse by considering the 

mentary form of a derivation of the ra . produce the 

special case in which the constant S contains S, and S, P 
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Figure 4 3 The details of the changes in strength of action tendencies »n a fr ec 
operant situation 

instigating force for activity X and activity Y, respectively A sequence of 
changes from activity X to activity Y to activity X again is shown in Tigore 
43 

In addition to the usual assumptions concerning the constant magnitude 
of /\, r j , c A , and c Y , and the new assumptions that concern selective 
attention and consummatory lag, we shall assume that there is no substitution 
and certain initial conditions As shown in Figure 4 3, activity X has just been 
initiated as the interval of observation begins At the time of this initial 
change of activity , T , sustaining activity Y has already approached close 
to F 1 /cy And the assumed order of the magnitudes of the several instigating 
forces in the analysis is F x > Fy > P A > where f" x and f y represent 
the weaker magnitudes of the instigating force of 5, and S t that arc assumed 
when T x and Ty arc not dominant 

At the point of the initial shift in activity, T x *= Ty = Fyfcy First, let 
us follow the trend of T x During the interval of the tnittahon consummatory 
lag (Ox* T x gross s linearly, T x = Ty jcy + F A • (/,) x Thereafter, and 
until the next change of activity, T x is exposed to the consummatory force 
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of activity A’ and, hence, heads toward its asymptote F x fc x At the end of 
the initiation consummatory lag (Oa> magnitude of T x equals F r /c r + 
F x * (Oa Thus, according to Equation 4 1, the subsequent change in T x 
is given by 

F\ p _ e -ciitrij-WiV^ (4 4 ) 


l = [t :+Fa (,,)i ] 




This brings T x to the point of the change from activity X to activity Y at 
‘r/x in Figure 4 3 We shall assume that the level of T x is then approxi- 
mately F x (c x 

Now let us return to the initial change from activity Y to activity A and 
trace the course of T r , which has just become the subordinate tendency 
During the interval of the assation consummatory lag, (( t ) r , T Y continues 
to be exposed to the consummatory force of activity Y and there is the 
assumed loss in attention to S „ treated by providing for the continuous 
exposure to the w eaker force F y Beginning at the leve r /c r , at w ic 
had already become stable, T r begins to decline toward the lower asymptote 
now defined by F, /«, according to Equation 4 2 

T = ,-«r«.'r [1 _ e -«r|t.)r] (4 5) 

r \c r ) c r 

Then, after the cessation consummatory lag when it is no longer exj?os 
any consummatory force, T> begins its linear growth defined by P , - Th. 

' . m 1 . 'r unr) next chance of activity occurs ai 

continues until 7> intersects T x and the nex g ^ cquatl0n 

*f/a The magnitude of T t at t ^ ic ent * ^ ^ , . „t linear 

above, and this becomes the initial level from which the subsequent linear 

growth is plotted according to Equation 4 3 

TV = | ^ r” + £z [1 - “■"]] + p rl‘r/x ~ (O rl ( 4 6 ) 

Thu brings us to the point Tr 
The first component of the abo%e q secon , d component 

at the end of the cessation consummatory g w-'r , interval of 

tells us that TV will (because of ^ ) grow linearly dunngAe in.^ ^ 

time between the first and second changes o il into account 

interval of the cessation consummatory ag, t Jr> interval is 

by the first component Hence, this dun „ g which 

subtracted, l TIX - (<J r , to get the residual ol 

exposure to fi r produces the linear 8 r0 "* which te Ils us the strength 

It should be apparent that the above q more feinlIiar one We 

of T t at (t c ) is a stepping-stone back to 
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can extrapolate backward to the strength of a hypothetical h T Yj , at the 
beginning of our interval of observation when we started our clock We can 
do this by subtracting the quantity F Y (t e ) Y from the level of T Y at (O r 
This recovers the hypothetical Yj as shown by the hatched line in Figure 
4 3 Having done this we can observe that a familiar expression about the 
growth of T y from this hypothetical point yields a result that is equivalent 
to the one shown m the equation above T Y = h 7 ' Yj + fiy ty/x Given 
this familiar expression for the change m strength of a subordinate tendency 
from the beginning of an interval of observation to the time of the change of 
activity, together with the assumption that the strength of the dominant 
tendency T x has approached its limit F x jc x by the time t Y tx of the next 
change in activity we may write 

, T Xr — jXti ( Fx! c x — tXt) 

1 yix F = p 

r r 

the familiar expression for a change of activity 6 

As the change from activity X to activity Y occurs, we end the first time 
segment t y/x and begin the new one t x/Y which ends with a later resump 
tion of activity X as shown in Figure 4 3 We can repeat the analysis outlined 
above first following the trend of the now dominant T y from a level defined 
by F x lc x (where the change occurred) through its linear growth during the 
initiation consummatory lag (t t ) v followed by its decline toward Fyjcy 
during the remainder of the interval t xtY once it begins to be influenced by 
the consummatory force of activity Y And we can repeat the earlier analysis 
for the newly subordinate tendency T x First it declines toward a lower 
asymptote that results from the weaker instigating force F x during the 
interval of the cessation consummatory lag (f c ) x during which the consum 
matory force continues Then it grows linearly during the remainder of the 
interval t X/Y at which time it again becomes the dominant tendency By 
following the logic of the argument already advanced this next change is 
accounted for by the equation 

. _ Z (Frl‘r)-*T X , 

* 1 F ~ S' 

x F x 

8 An alternate waj of writing the equation for t Yfx one that will prove more useful for 
certain of the compar sons to be made in Chapter 9 is as follows 


This equation 


,„ T -£szi5i + Wr 

F t 

arrived at by using Equation 4 6 and by letting 


(4 7) 
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The sequence of changes in T x and T r repeats itself indefinitely as long 
as S remains constant, hence, we can give our attention to the behavioral 
measure called the rate of response The question of the rate of activity A is 
the question of how often activity X occurs in some total time period ((,„,) 
The time between one initiation of activity X and the next is (l r/A + t x , T ) 
if we start measuring the interval just after activity X has been initiated as 
shown m Figure 4 3 Thus, we have measures of the total time period in 
seconds (« tot ) and the time required for one occurrence of activity X 
(, x/r + ,”„) from which we can compute the number of times activity X 
has occurred, that is, n(X) = t lol l(txJY + *f/a) 

The Rate of Actmty X equals *(*)/'... substm,tm g for ” (A> ’ we 
at the following theoretical conclusion 


Rate of Activity X = r(X) — 


t, n ,l(t\/Y + l r/x) _ . 


1 


(4 8) 

W 't/i 

' Thus, we have established a relationship between the Latency of Response 
(*x/r) an< ^ ^ ate of Response 7 

r(A '> = lx, i + 'r/^ 

It shoivs that the measure called rate of response, evenjno^^ ls observed 
of response, is affected by the “ ^ h ' that /produced the instigating 

In the present special case, it was a P of activity 

force for only one o, her activity-activity FW ^>d y „ on 

X depends as much on variables that in mo re general 

the variables that influence its °' v ^ a stimulus situation will 

terms, that the rate of a particular a y strength of tendencies 

be as much influenced by variables that control o] the 

for all the competing activities - ^^“ir inter^ smce it has been 
strength of the tendency sustaining P ]nnueIlce the rate of response, 

ignored in traditional discussions oi ac values of the various activities 

is the systematic effect of the consummatory , [ en two activities by 

This is shown for the simple case of.alternation between^ ^ m „ sure . 
substituting the several determinants ° \fT 
ments in the above equation for r(X) 

i 1 

X) ~ 


r + l rix 


F-x! c \ ~~ 


Fr/Cj — 

_ be found m the notes at the end of the 

7 The additional details of this derivation 
chapter 
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TIME SPENT IN A GIVEN ACTIVITY IN A CONSTANT 
ENVIRONMENT 


Another potentially useful behavioral measure is suggested by this analysis, 
namely, a measure of the proportion of time an individual spends engaging 
in one or another activity in a given stimulus situation Look again at Figure 
4 3 The measure of the time taken to initiate activity Y given that the 
individual has just begun to engage in activity X , namely, t Y/x , is also a 
measure of the persistence of aptivity X or the time spent in activity X on 
this single occurrence Similarly, t X /y provides a measure of the time spent 
in activity Y on a single occurrence The total amount of time that is spent 
engaging in activity X is n(X) t T /x The total time that is spent engaging 
in activity Y is n(F) t X /r From, this, we can obtain measures of the propor- 
tion of time spent m each of the two activities, that is, 


Proportion of time spent in activity X = m(X) — 


n(X) t T /x 
Hot 


or 


„,v", Hotl^X/Y ■** l Y!x) l TIX 

m[X) — ; 

Hot 


And, similarly, 

m{X) _ 

\ l X!Y "** *Y/x) 

(4 9) 



(4 10) 


vx/r + ty/x) 


In the special case of only two activities that we have assumed in order to 
explore the implications of our theory concerning the dynamics of action in 
reference to a sequence of activities m the same environment, the rate of the 
two different activities is equal, although the time spent in the two activities 
may differ substantially Of course, it is possible to rewrite Equations 4 8 and 
4 9 in terms of the parameters of the theory, as was done for r(X) We shall 
let the reader to do that for himself 

The relationship between the time spent in each activity and the latency 
or each activity (given that the other is in progress) is particularly interesting 
for this special case the ratio of the proportions of the time spent is the 
reciprocal of the ratio of the latencies That is 

l T/X 

m (X) _ <y/i 4- t r/x 

Y) txn 


l x/r + t r /x 
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m(A') _ /i ,x (4 11) 

y) t x/T 

Although a more complex instance than the special case under discussion 
here, Allison’s (1963) report of a negative correlation between the proportion 
of time a rat spent eating, when given an equal opportunity for affihative 
commerce with another rat or with a piece of wire mesh on w ic it cou c 
climb, and the latency of its initial eating response is illustrative of the kind 
of lawful relationship we are led to expect between the measurements based 
on a single change of activity and more molar measurements ta en rom 
gross stream of behavior Allison’s study points the way toward the systema ic 
use of measurements of the time distribution among activities 


CHOICE 

Having explored the implications of our assumptions that concern the 
selectivity in attention and the consummatory ag in re er ^ a 

spontaneous alternation and the distribution of time among a 
constant environment, let us reconsider the several measures that canbe 
obtained from a single change of activity or from t e accumu 
from a set of trials m wh.ch the strength of instigating forces has been held 

“ r tS different ways in wh.ch choice ^--Jieobta.md 
There can be a single observation of the choice between alternatives * “ C 
of a number ofdifferen, individuals on one occasion Therecanbe a number 
of observations of the choice made by a single in ivi u repeated 

separate and W!dely spaced occasions Finally, tto « ta 
observations from the same individual on a sing * oc “ se veral paradigms 
short interval between trials We shall observe why these several pa g 
are not to be considered theoretically equiva ent 

■s Digit Observation from Each of Many Individuals £ h '“ t er 3, 

simple choice between two alternatives toochedonearl.e^ ^ an 

PP 73,74, Figure 3 1) Assume, as be °J'’ re!at i 0 ns with the critical 
irrelevant fourth activity whose comp Y . hat the presentation 

activities X and I complicate the picture ssume ^ ^ Qes not OCC ur until 
of the critical stimuli to undertake activities t jj at follows the last 

after the termination of the cessation consumrn ^ 0 f mterest is one in which 
occurrence of each of the activities The mci e forces are uniform 

F x > Fj and the magnitudes of the two on tIll . one occasion arc 
across all the different individuals whose ch 
obscr\ ed 
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Our assumption concerning selectivity m attention, namely, that exposure 
to instigating forces which influence subordmate tendencies is less continuous 
during the interval of observation, implies that F x < F x and F Y <Fy but 
that generally F x jF r = F x IF r » For any individual, the choice of A or f 
on the single occasion will depend on which of the two activities is initiated 
first The critical question becomes For which activity would the theoretica 
latency of response be shorter m a single stimulus presentation ? We shall use (t x u) 
and (t YU )' to represent these theoretical latencies of response 

Activity X will be chosen except when {txu)' > ^y/aY Given the con i- 
tions assumed, 


(Jx/a) 


(FJc a ) ~ T Xl 


and 


(Jr / a) — 


(FaI^a) ~ T r 


Hence, activity X will be initiated except when 


(FJc a ) - T Xl ( FJc a ) - 7V, 

that is, except when 


{FJcf! - T x , 
(F-slu) - TV, 


> f xi F Y 


To simplify the verbal description of this very simple and very important 
relationship we shall introduce a technical term for the difference or gap 
between the strength of the tendency that sustains the activity in progress 
and the strength of the inertial tendency to undertake an alternative activity 
(that is T Ap — T D[ in the general case) We shall refer to this difference 
which a subordinate tendency must overcome before it can be expressed tf* 
behavior as the inertial gap Hence, in our present example F A \c A — Tx, 8 * * * * * * lS 
the inertial gap for activity X {„X), and F A jc A — T Yj is the inertial gap for 
activity 1 i B Y) 

Stated in words, our generalization about choice becomes the following 
In a two alternative choice the activity instigated by the stronger force will be chosen 
except when the ratio of the magnitude of that force to the magnitude of the weaker 


8 Obviously the assumption of sporadic incidental exposure instead of continuous exposure 
to F\ and F r carries with it the implication of possible random variation in the extent of 

incidental exposure to Fx and Fj among individuals or on repeated occasions This in turn 

implies a variation in Fy/Fj around the assumed value of F^/F j* = F\/Fj This is a source 

of common experimental error that is attributable to our inability to control and to describe the 

conditions with precision In the text, we are concerned wuh the way choice is systematically 

influenced when vv e assume exact control ofFsj/Fj The allowance for effects attributable to 

common experimental error must then be added to the expected systematic effects in making 

inferences from experimental data 
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Figure 4 4 The relationship between the inertial gaps for activities X and Y 
{,x = T Ar - T Xl and ,Y - T Ar - !>,) and the magnitudes of the respective 
instigating forces in simple choice between two alternatives for the special case in 
which the theoretical latencies arc equal 


instigating force is exceeded by the ratio of their respective inertial gaps That is, A 
will be chosen except when Q Xf a Y > F X {F r For example, if the ratio o 
F x toF T „3 to 1 but the ratio of „A' to ,¥ is 4 to 1, Twill be chosen 
Figure 4 4 identifies the inertial gaps for tendencies A' and 1, and me 
magnitudes of i? T and f r in the slopes that define the linear growth ot J x 
and T’j f or the special case in which (t\ ns) = ( l i / j ) e rnllt ’ ° ( 

inertial gaps equals the ratio of the instigating forces (that is, 

F X IF, ) m ,h,s Jase Given the value of 7\, shown in Figure 44 any value 

of ?V greater than the one shown and falling within the p ?«“ • * M<, ““ 

increase the ratio or the inertial gaps and would result in tec 

Given the fixed value of TV shown in the figure, any value » “ 

the one shown (and, thus, falling outside the plotted ) "ou 

tim ratio of the mental gaps and would result m the 

Particularly, that any factor that causes a change m the * lb5<,,t '" : * 

or the instigating forces but does not change the ratio of their magmmd « i « U 

have no systematic effect on the choice between the two , uh ,* 

ratio of the magnitudes of instigating force and not the drgmnce tn g 
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systematically influences choice We shall refer to this as the weak ratio rule Jot 
choice 

When there is a single observation of choice between two alternatives or 
each of a group of individuals in whom the ratio of the magnitudes of the 
instigating force is assumed to be the same, there would normally be some 
variation m the level of F A jc A among the individuals and, thus, in the ratio 
of the inertial gaps The latter would also depend on uncontrolled factors 
such as the levels of T x and T y when each was last dominant, the consum- 
matory value of each activity, the duration of the cessation consummatory 
lag in each case, the substitution during the interval since the last overt 
expression of each tendency, the length of this “time of deprivation” in each 
case, and the amount of direct or indirect instigation of each activity during 
these intervals The percentage choice of X in such a group of individuals 
will depend on the distributions of F A jc Ai T Xji T Yj and the derivative 
distribution of a Xl g Y Whatever the nature of the distribution of the ratio of 
the inertial gaps among a group of individuals on a single occasion, the 
percentage choice of X, the activity instigated by the stronger force, will be greater the 
higher the ratio of the magnitudes of instigating force 

From this conceptual analysis of percentage choice of a given alternative 
among a group of individuals on a single occasion, we may derive behavioral 
phenomena such as, for example, the increased preference for one of the 
alternatives as a function of time of deprivation for that alternative Recal 
the earlier argument (see Chapter 2) about the incidental exposure to insti- 
gating force during the deprivation interval The longer an animal has gone 
without food the greater should be the likelihood of its choosing an alterna 
tive that constitutes a path to food in preference to one that does not Why ? 
Because there would have been a systematic increase in the strength of one 
of the inertial tendencies relative to the other and, consequently, a systematic 
change in the ratio of the inertial gaps favoring preference of the path to 

Repealed Observations from a Single Individual on Separate and Widely Spaced 
Occasions When a single individual is exposed to the same two instigating 
forces on a number of different and widely spaced occasions, the conditions 
are similar to the ones already described for a group of individuals on one 
occasion Even though the conditions may justify the assumption that the 
ratio of the instigating forces is constant across the several occasions, it is 
likely that there would be some variation in F A jc A , , T x , T r and, thus, m 
'XfJ for the reasons already mentioned The inferences to be made fro" 1 
the accumulated data that concern percentage choice are the same as the 
ones already described for single choices of a group of individuals on one 
occasion 
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Repeated Observations from a Single Individual on the Same Occasion When 
repeated choices are made by the same individual on a single occasion, the 
situation becomes more like the one that yields spontaneous alternation and a 
distribution of time among activities By virtue of having the subject in a 
simple and well-regulated environment for a sustained period of time, the 
experimenter gains more control of the conditions that determine the 
strength of FJc A , T Xji T Yj and „Xf g Y on each trial Thus, substantially 
more can be said about how choice will be influenced by the ratio of the 
magnitudes of the instigating force 

We must make certain simplifying assumptions as we imagine a subject 
who is repeatedly presented with the stimuli that produce the instigating 
force to undertake nonsubstitutable activities X and Y First, we shall assume 
a constant interval between trials and that the stimuli which instigate 
activities X and Y are not present in the interval between trials The 
individual’s behavior between trials is to be considered an expression of T A 
which is sustained by S Xi the stimulus situation without the critical stimuli 
for activities X and Y It will be further assumed that once the individual has 
chosen alternative X or 7, his attention to stimuli which instigate that 
activity is complete for the time until he once again resumes the between- 
trials activity (activity A) of waiting for the next presentation of the critical 
stimuli Finally, we shall continue to assume that F x > F r and that 

P x lP Y = F X IF V 

On Trial 1, as shown in Figure 4 5, F x /F r > ^,7 and so, according to 
the preceding analysis of what should happen on the only or first trial, the 
individual chooses X Let us follow the sequence of events shown in Figure 
4 5 to observe what conclusions we can reach about the frequency of e 
choice of X and 7 m a series of trials 


(FaI'a) - Ttl 

fr 


Trial 1 Since 

(Iym); = {FJCa I ~ Tx ’ and (1, u)i 
F x 

.he initial chcce of X (that ;s , .he 

once again resumes the activity of " a ''.ng h P 4 5 It „ assumc d 

critical stimuli, that is, during the inters al (l A ,x) S had attaincd 

that he is exposed only to F x Thus 7) zcro slr< , ngth du nng its 

by linear growth during (<\Ai)i> an ^ T a b w ,thdrawal of 

cessation consummatory lag (t e ) A because there has been 
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Time 


I r 4 5 Th |' d j“", ls of the chan 8<= in the strengths of action tendencies within 
a trial for a simple idealised two choice problem 

stimulus support The T A then persists at the lower level until activity A is 

and herew tl Tr”" 1 “ ^ C " d ° f <'-'*> Wh ™ act.vity X ts tn.tia.ed, 
or oil . m aUCnt ‘ on «P«*nted by the shift from P x to F x , U 

grotvs linearly and more rapidly dunng its initiation consummately lag, 

and eon, ’ J ^ *° fal1 ttward asymptote defined by F x l‘x 

and continues on this path throughout the remainder of the interval (l A/X ) 
until 7\ falls below T A and the interval between trials begins During this 
Tnal 1 SUSta,nS “ S dom,nanc ' : an d approaches close to F A \c A as prior '<> 

Tirol 2 We must now identify the new levels of the inertial tendencies for 
activities A and 1 prior to the second presentation of the critical stimuli 
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which will define the beginning of the second trial It is clear from Figure 
4 5 that the interval between trials in this instance is longer than the interval 
of the cessation consummatory lag (/ e ) x During this lag the strength of T x 
has continued to decrease, but now more rapidly than before, because 
stimulus support of T x has been withdrawn Whether Y rather than X will 
be initiated on Trial 2 depends on the new ratio of the inertial gaps ( a Xf a Y) 2 
And since T A will again have approached near F A jc A before Trial 2 begins, 
the ratio of the inertial gaps depends entirely on the new levels of the inertial 
tendencies for X and Y The new inertial tendency for Y on Trial 2, ( T yj ) 2 
equals T y + F y (( X /a)i Its strength is now equivalent to its initial 
strength (prior to Trial 1) plus the linear growth attributable to exposure to 
Fy during the first trial when X was chosen 

The new inertial tendency for X , ( T Xj ) 2 , is uniquely important Once we 
have determined what it is, we shall know what the level of T x will be on any 
other trial immediately following a choice of X Why ? Because whenever T x 
becomes dominant and activity X is chosen, the course of T x will correspond 
exactly to the one shown for Trial 1 in Figure 4 5 It will always intersect 
T a when its strength is equivalent to F A /c A , then rise linearly during the 
initiation consummatory lag, and then fall as shown m the figure to in tersec 
T a again, but this time when its strength is equivalent to ( ,i/ f u) [ e 
the level to which the strength of T A had fallen during its cessation consum- 
matory lag ((,) , These two levels of T A — the one at the initiation and the 
other at the cessation of activity Af-wdl be the same on every trial that X is 
chosen The remaining determinants of the level of inertial tendency for A 
at the beginning of Trial 2, ( 7\,) „ are also constant following trials on which 
X has been chosen These determinants are c x and (<«) v which define the 
further decrease in 7\ during its cessation consummatory lag 

We shall refer to this new level of T x following a choiceofA as (7\). 
distinguish it from T v< , the inertial tendency on Trial 1 And 




Having determined the level of the inertial tendencies for A’ and I for 
Trial 2, L expect A' to be chosen again unless (.*/.>' >. > " 

can obs’erve In Figure 4 5 .ha, ( A,, is now greater than (.1 V » 
or A- having been chosen in P r ' r ' r ' , ’ c ' ° , y D , „ may mkc a number 

tions m the direction of increased likelihood . . tlQ c f the 

or these changes before the ratio of the throrctlc aI latcnc, of 

instigating forces Again, the key issue is 

nmndM no immediate knowl- 
* At this point, we assume the kind of choice enforced and nonmnforccd 

edge of results Discussion of the differential effects 
tnils ts left for Chapter 6 
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Figure 4 5 The details or the changes in the strengths or action tendencies svithm 
a trial for a simple idealized two choice problem 

stimulus support The T A then perststs at the lower level until act.vtty A » 

and" her ,1 Tr “ * he e " d ° f (W) When act.vtty A' ts tn.tiated, 
d there ts the shift in attention represented by the shift from P x to Ft, T X 
grows lmearly and more rapidly during ,ts .mttatton consummately lag, 
X , that - T J be S ,ns <° M toward the asymptote defined by F Y /rv 
Zt r ZT k", o? throughout the rema.nder of the tnterval (t.,0 
\ alls below T a and the interval between trials begins During this 
Tnal \ SUSta,m US d0mmance and approaches close to Fjc A as prior to 

Tnal 2 We must now identify the new levels of the inertial tendencies for 
actuates A and } prior to the second presentation of the critical stimuli 
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choice of X and the frequency of the choice of Y in an infinitely long series 
of trials . 


Fa 

* A 


■ (IV). 


n(X) _ (t r/A \ _ Fy 

w( Y) (fx /a)* Fa _ 


(» y )« 

A_ 
' <,*). 


n(X) /£x\/(£)f\ 

n( Y) \f T ! 


(4 12) 


We recover, in the context of repeated choices by the same individu , 
what earlier we called the weak ratio rule It is apparent that it is t e ratio, 
and no, the absolute difference in magnitude of msbgating forces that 
influences the relative frequency of the choice of £ and m “nsum- 
ratio of the inert, al gaps, as determined by ^ e ijren^^ of [he 

matory values of the two activities or the ditt activity 

consummatory lag a, the cessation a— , the cho.ceof the J 

instigated by the stronger force will be more q 

of the magnitude of this force to the weaker mstiga mg cage m w h, c h 

An even more striking generalization emerge for ^ ^ ^ (fe 

the inertial gaps for X and I are equal ® d cholce am0 ng two 

ratio rale of choice It would hold true ^ P ^ ^ actlvltl es and the 

alternatives when the consummatory this condition is achieved 

cessation consummatory lags were equa y > ^ cho]Ce of j arc 

when the activities that constitute the c 01 ulternative) and when 


very similar (for example, pointing to one ^ success or failure, 

there is no differential knowledge o _r ^ m , he consu mmatory values 

obtaining a goal or not) to produce dff so tha( = 1 Conse- 

Under these conditions (.A >• alternative instigated i> the Monger 

quently, the ratio of the frequency ofchoic J . . (hg wea ker force is equal 

force to the frequency of choice of the alternativ g 
to the ratio of the magnitudes of the instigating jorces 

„ , ti,ik far our discussion of the spon- 

Ejfect of displacement and substitution hoice has presumed that the two 

taneous alternation among activities an have assumed, in other 

critical activities belong to different ami 1 _ q 1 his means that 

words, that 6 v , and <5, x = ° ^bs'umuon 10 change the course of the 
there is neither displacement nor su 



114 THE DYNAMICS OF ACTION 


A or of 1 would be shorter m a single stimulus presentation Now, on Tnal 

2 , 




jr t lc ,) — (7 x>r 


This time of exposure required for A to be chosen again is longer than on 
Trial 1 because, as shown in Figure 4 5, 7\ begins its race for dominance 
from a new and lower inertial lc\cl than on Trial 1, namcl>, ( 7\) t The 
time of exposure required for 1 to be chosen on Trial 2, that is, (<j /j)i ,s 
obviously shorter than on Inal 1 because T y grew linearly during the 
interval (t x/A ) l on Trial 1 when A was chosen, and the new level of strength 
attained as a result of this earlier exposure to /'j has persisted to define 
(Jr,)* Thus we can conclude that (f, /A ). « ( tj u )[ - (t UA ) » ,s ; 

the theoretical latency of Y on Inal 2 is what it would have been on Tnal 
1 minus the duration of exposure to /'j that already took place on Trial 1 
Let us assume that A is again chosen because ' < (/ rM ){ — (h/^ 1 
If we continued the analysis for a third and fourth trial (sec notes at the 
end of the chapter), we would observe that if A' were again chosen on trials 
and 4, (t X/A ) t = = (f x/ f ) 2 = (t x/A ) x In other words, there is a 

single value (t x , A ) x which represents the latency of X on an) trial in) 
mediately following a choice or X And the repealed choice of A can 
occur only until the cumulative growth of T. (attributable to exposure to 
Fy on each of N trials when X is chosen) has decreased the tnerttal gap for 
r exactly to the potat where ( f */,r)„ +1 > (/\//? r )v + r On each tnal the 
ties of f x P Y and ( >A ') C are , he sam( . [Noticc , hat ( x) = f F J Cj ) - 

™ >■ " n \ ! 1 r ' ln ln » h ‘0h X ,s repeatedly chosen ] So the ml, cal chans’ 
n he relationship between ratio of inert, al gaps to mho of instigating forces defend* 

iemaZ Y * S " W ‘ h S ‘ ,mg,h f ” ’ ^ 

„ m T tlVC , r w ‘" bc for the first tune when (< rM ), < (I-im)i + 

ft \ *'*,* wbere ( l xu), is the actual time for the first choice of A 

of umes A h' T n ° ,CI! «her occasion, n t (X) is the number 

latency v „ T T th ‘ S firs,run ° fA 5 and W, > s the th “ ret ' C 
latency ot Y on the very first trial v Y A 1 

alreadv W duc ^ ° f Y ’ the “”«P‘ual issues parallel the ones 

akrady discussed m reference to the first cho.cc of X There emerges a fi« d 
value ftr/J, „h,ch represents the latency of Y on any trial immedi 
Wlv IwV ° f Y Th ‘ S “responds to the (/ TM ), 

a, the end fn r ' ad ' r ^ “"Sul, the mathemattcal note 

Lads R ail ° f ‘ , C P'” for » h = step by step log.c of the argument tha 
leads, finally, to this tmportant conclus.on concerning the frequency of tl* 
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for this value of Ty we have 

(7V)„ = \Ty,] + [ Py( 1 X/A> j + i r xx( d xv - Vxy) i l Aix) 

~Yxr(~) [l-(^ , '- U )('" <Wl )]} 

The notation (f XM ), and (Lax) is used to mark the fact that these latencies 
are obtained under conditions of displacement and substitution and will, in 
general, differ from their counterparts (t xu ) x and (L/x) that a te °btaine 
in the absence of these two factors Three components of (Ty),, have been 
bracketed in the expression and are identifiable as follows the first, 1 T , is 
the initial value of T r at the start of the trial, the second, Fy(l x u)„ shows 
how much 7V was increased in the interval just prior to the choice ol A, 
and the third gives the increment or decrement in 7> that is the consequence 
of the choice of X Since neither activity X nor activity Y is instigated or 
consummed in the interval between trials, (Ty),, is the value of 7> at the 
beginning of the next trial , „ , . , t , 

The new value for T x following a trial on which A is chosen “ < £ " 
the same as it ,s without displacement or substitution The analys s of a tr J 
on which alternative Y is chosen produces the expressions fo. • (TV), and 
(TV), which differ from their counterparts only in the parame 
( With these crucial expressions for T x and T r available, it..p“* 
proceed with the derivation in much the same way a f «h'n displacement 
and substitution were assumed absent The critical ^ ^ *= 

third component of ( T r )„ and (T x ), r must be taken ,nl ° “ d 
plicitly We shall jump directly to the obtained equation for W ) 
will give the details of the derivation in the mathema ,ca * 

When the series of AT’s and F’s is allowed to become indefinitely long, 

nIX) (fr/a), + (fx). (4 13) 

n( Y) (ixu), + ( f r). 

or, as is more useful to us at this point, when (I ru )„ Vxu).’ < f *>‘ and ( ‘ r) ' 
are replaced by their equivalents 

( F T , (Sy x - Yrx) ( f x/l ) - Yi X (— ) 

on — ( e - tjl,tU )(e~ rrlu)T ))} 

(dxr - Yxi ) (f-r'-i) ~ yxl {~f) 

x [1 ■ 


(tx) (.J')= + A 


"(AT) 

"(if 


(/?,) (,A), + ft{ft.i 


. (j-oi O' 1 ')]} ( 4 14 ) 


The effects of displacement 


and substitution on 


choice (arrived at by 
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action tendencies Now we shall explore some of the effects of displacement 
and substitution in reference to the problem of repeated choices by an 
individual on the same occasion This will provide further elaboration of the 
implications of the trends presented earlier in I igurc 2 1 It is our intention 
to convey an idea of the increased complexity of the analysis when there is 
displacement and substitution and to point the way for future work rather 


than to treat the problem exhaustively 

Let us proceed with the same assumptions about conditions that were made 
in the previous section concerning repeated choices between activities A and 
Y with one additional assumption, that is, that there is displacement and 
substitution because the two activities belong to the same family This 
means that we assume 6j x and 6 x j >0 and x and y A1 >0 where, as 
before, activity X is assumed to be the more strongly instigated We shall 
refer again to Figure 4 5 to identify the special effects of displacement and 
substitution, focusing our attention primarily on T y , the subordinate 
tendency 


During the initial interval shown in the figure, both 7\ and Tj 

grow linearly until activity A is initiated, but now with steeper slopes than 
shown because there is displacement from one to the other During the next 
interval, (f 4 ) Xi that is, the consummatory lag at the initiation of activity A 
during which 7\ grows linearly because of exposure to F\ x , the direct 
instigating force for activity AT, T Y now also continues to increase as a 
function ofthc displaced instigating force r xi = d Ar F xx Hence, at the 
end of the initiation lag, T r is stronger by an additional amount equal to 
(d Ar F xx ) ( t,) x than in the earlier case when there was no displacement 
What happens to T r during the remainder of the interval during which 
activity * is m progress and until activity A is once more resumed’ During 
this time segment, t A/x - ( t ,) A , whic h begms when thc consummately 
force of activity * takes effect, T y ,s now influenced by both mdirec 
instigation and indirect consummation from activity X The net indirect 
e ect can be either an increment or a decrement to T, depending mainly 
on two factors the relative magnitudes of the displacement and substitution 
parameters and the direction of change in T x in this interval The specific 
equation for the path of 7> comes from Equation 2 9 and ,s given in the notes 
at the end of this chapter 

When activity X ceases and activity A is agam initiated, 7\ is affected by 
a cessation consummatory lag that has an indirect effect on Ty Equation 
2 9 continues to be the appropnate equation for describing Ty during « h | 
interval with F xx set equal to zero m accord with our earlier assumption 
Agam, the details of this equation can be found ,n the notes, but fortunately 
an express, on for the value of T r at the eonclus.on of the cessation consum 
matory lag for activity AT can be fatrly simply written By lettmg (7V),.=‘ aI,d 
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intensity or the magnitude of the response And yet certain problems often 
arise For example, Stellar and Hill (1952) and Cotton (1953) have called 
attention to tile fact that the measures of the level of drinking behavior and 
of speed of running an alley to food are complicated by the fact of interrup- 
tions Sometimes, the animal stops drinking or running to do something else 
before again initiating the activity of critical interest And the same kind of 
thing can happen when the number of arithmetic problems attempted in a 
fixed amount of time is taken as the measure of intensity The human subject 
may have stopped to look out a window or to light a cigarette Thus what, 
at first, seems to be a perfectly adequate measure of the intensity of the 
activity in progress, on further considciation, seems to fit more appropriately 
the paradigm presented earlier concerning the distribution of time among 


several different activities 

Sometimes, one cannot conceive of what would constitute an adequate 
measure of the intensity of an activity as distinct from a measure of per- 
sistcnce Consider the case of an individual who is thorough y engrossed m 
reading a book, or a child who is similarly engrossed in watching television, 
or a scientist at a microscope on the verge of discovery, or a surgeon ran 
planting a heart What aspect of the behavior can be measured in these 
eases to yield something equivalent to the effort of the rat pulling n its 
harness against a resistance, or the pressure exerted m hitting a bar ' Certa _y 
gross physical exertion, appropriate in the case oft le e avior ° 
in a football game, is not the appropriate measure of the “ 

behavior of the quarterback to say nothing ofi.s even more obvious inappro 
priateness as a diagnostic test in the case of the scientist a, a >™°P= ° “ 
the surgeon We must conclude from this relatively brief survey. hat the 
technical problems that arise in measuring the intensi y o £ h 

substantial, and often there will be no really feasible way of^asunngthe 
degree of an individual's involvement in an activity other than to measure 


h ^C "h» . meant* eof, he 

defensible, as such, it can be add * other va g r>ables tha t have a 
instigating force, consummately v , that » expressed in an 

systematic influence on the streng progress for 

activity » The intensity of an ongoing activity thathas P g J ra]> we 

some time should stabilize at a leve e “ a proportionate to the 

expect the magnitude or intensity ° f j" y ^oruona.e to the con- 
magnitude of the instigating fore ^ P ^ m tro- 

summatory value of the activity I g n ies the initiation of an 

duced concerning ,he sh.fr m a.lenuon rha, 

« Later (Chapter 8) we shall add the several detem."» 
with decrement in the level of ongoing behavior 
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comparing Equation 4 14 with Equation 4 li) arc perhaps best summarized 
in this waj The effects are not simple A variety of different parameters are 
important In general, displacement tends to decrease the choice of the j aiored 
alternative , and substitution tends to increase it Displacement operates to favor the 
denominator of Equation 4 14 more than the numerator both by making 
f i more nearly equal to /\ and by increasing, differentially, the bracketed 
terms Substitution, on the other hand, operates to decrease the bracketed 
terms and has disproportionately more effect in the denominator than in the 
numerator of Equation 4 14 


THE MAGNITUDE OR INTENSITY Ol 1 HE ACT IVITY 
IN PROGRESS 


Early in our discussion of the measurable aspects of the stream of behavior 
(Chapter 3), a promise was made to consider the special problems associated 
with the attempts to measure the magnitude or the intensity of response 
Now it is time to fulfill that promise 

The variety of different behavioral measures already treated at length 
have one thing in common they are all derivatives of the principle of a 
change in activity In contrast, the measures of the magnitude or intensity 
of ongoing activity are not We have assumed that the intensity of the 
ongoing activity, or perhaps what is more adequately described as the degree 
of involvement of the individual in the ongoing activity, depends only on 
the strength of the tendency being expressed in the activity This assurnpti° n 
was introduced in the early discussion of the determinants of the consum- 
matory force of an activity (see Chapter 1) Thus far, that is the use we have 
made of the concept of the magnitude or the intensity of an activity > oW 
let us consider the poss.bihty of measuring the intensity of an activity to 
determine how, according to our conceptual scheme, this measure which 
depends only on the magnitude of T A should be related to other measures 
that always depend on the relative strength of two or more tendencies 
Ve think first of the vigor of an activity as expressed, for example, m the 
speed with which a task is performed whether it be running a maze or solving 
arithmetic problems or getting to the line at the ticket office at the football 
stadium Also, we think of the sheer amount of effort expended to overcome 
a physical obstacle, as ,n the case of the magnitude of the pull agamst a 
source of physical resistance m the classic studies of approach-avoidance 

conflict (Brown, 1948) And we are reminded of other useful techniques that 
have been developed to appraise the sheer vigor of a response, such as the 
Dressure exerted in nr«c.>, n j , ... u l9oty 


t-r — aucci vigor oi a response, ■>“ — 
pressure exerted in pressing down on a bar (Marzocco, 1951 , Birch : 
or the pressure exerted on the pened and, hence, through the paper in «" 
(see also Brown, 1961) All of them seem to capture what is meant by 
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tn the equation above Again, it is obvious that there would be no change in 
an) of the several measures that depend on the ratio of the inertial gap to 
the magnitude of instigating force, since that ratio is not changed y a 
nonspecific depressant as it was not changed b) a nonspecific excitant Bu 
the strength of the tendency sustaining the activity in progress would be 
weakened and, hence, the intensity or magnitude of performance would e 

weakened The level of performance would be depressed 

In addition to calling attention to the kinds of techn.ca problems that 
arise in connection with the measurement of the intensity of an . ac iv y , 
have suggested the way in which a concept like nonspecific dnve can be 
incorporated into the present scheme should a thorough reexamin ion of 
the evidence suggest that our earlier treatment of phenomena traditiona l) 
attributed to drive m terms of inertial tendency is inadequate or incomplete 
The kind of conceptual scheme we are advancing does not prejudge * ' 
for this kind of extension perhaps also to embrace parameters that define 
individual differences in “temperament 


SUMMARY 

To bridge the gap between theoretically ideal cases a"d 'he ac.ual con- 
ditions of behavior requires almost as much theory about th^natm^ ^ 
conditions as there is theory about the basic process o unable to 

because the observer of a change in act.v.p, is ^J^ nt dlscrep 
describe precisely what is happening, » ofa stimulus or an activity 

ancies between his descriptions of t e , nc hvidual to the instigating 

and the actual durations of the exposure of behavioral tendencies 

and consummatory forces that contro t e s re ^ ^ earlier discussion of a 
The ideal conditions assumed and exp 01 cr when t he d>namic 

simple change of activity produce be avi changes of activity m a 

principles are applied to the analysis ofa sequence of change 

constant environment j ^ tenable operating 

Several additional propositions are a ' en t he unavoidable 

assumptions about the actual conditions o conC erned with the selective 
inaccuracies of a fallible observer ey are to a n the potential 

attention of the subject (instead o constan an{ j a time lag in the 

instigating forces of the immediate environ ^ cessa tion of an 

function of consummatory force at t e mi > emen t m one to involvement 
activity (now considered a transition rominv^^^ of these assump- 

m another instead of an abrupt shitt) dencies that are competing for 

tions is to dnve apart the strength o ter * activit) This tends to 

behavioral expression at the instant o a c 
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activity coupled with the consummatory lag at the initiation ofanactivity, 
we expect the general trend of measures of the magnitude or intensity »T an 
Ict“r» shL an initial rapid increase followed 1 by a *- «p.d «* 
decelerated increase (when there is continued growth in T A to asy p 1 
or the kind of decrease discussed m the previous sections (sec Tigu 
following the interval of the initiation consummatory lag 

Normally, then, we should expect the measures of the intensity 
activity attributable to variations in magnitude of the instigating for 
correlated with other behavioral measures of the same variations in mag 
tude of an instigating force (for example, latency or response, 
the activity, preference, operant level, time spent) But one inter E 
possibility comes to mind that would operate to diminish, or wash out, 
expected correlation between the measure that depends only on the s re g 
of the tendency expressed in the ongoing activity and any o t e o 
behavioral measures that depend on the relative strength of two or mo 
tendencies and, hence, on the principle of change in activity er “ 
organic or chemical conditions (for example, caffeine) may have a co - 
pletely nonspecific effect on the neural excitatory processes that constl “ 
the physical mechanisms of the various aspects of the dynamic process t 
are described in the principle of change in activity If so, we should eX P^ 
much less systematic correlation between the measures of intensity o 
activity and the other behavioral measures that are derived from the prin 
ciple The technical term for such a nonspecific source of excitation m t e 
traditional S-R behavior theory is drive Let us explore the behaviora^ 
implications of drive, that is, nonspecific excitation, according to the presen 
scheme Consider the implications of this equation 
( D)T Af - ( D)T Bl 
BU {D)t B 

It is obvious that the multiplication of the inertial gap for B and t 
instigating force for B by the same constant D would not change the 
of the inertial gap to the instigating force and, hence, would have no e 
on the latency of activity B, the persistence of activity A, or any of the o ^ 
derivative measures already discussed which depend on the ratio of mer 
gaps and the ratio of instigating forces But the nonspecific influence w 
have one notable effect it would raise the level of T A and, thus, increase 
magnitude or intensity of the performance of activity A It would affect 
behavioral measure of instigating force but not the others and so w 
serve to reduce the correlation between the one and all the others ^ 

One might also consider the functional significance of any organic 
chemical condition that constitutes a nonspecific depressant of ”e“^ j 
excitatory processes Here, we must consider values of D that are less 
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nonspecific multiplicative influence, whether a general excitant or depressant, 
would affect the strength of the tendency that sustains ongoing activity and 
so would be systematically reflected in the level or the vigor or performance 
Such a nonspecific influence would tend to reduce the expected correlation 
between the measures of the level of an ongoing activity and the several other 
behavioral measures, all of which are derivatives of the principle of change of 
activity (namely, latency, persistence, preference, rate, and time spent) 


MATHEMATICAL NOTES 

Behavioral chatter, the term used to describe the condition that results 
when the tendencies for two incompatible activities alternate in dominance 
a. an infinite rate, is implied by the unelaborated theory of act on This 
property of the theory, which emerges as a problem whenever mo re hana 
single change in activity is considered, must be eliminated n 
adjustments made to handle this problem simplify and in . > i sense F P 
make possible the derivations from the theory of the t 

the proportion of time spent in an activity, and the proporUon cho « o f 
alternative These derivations will be discussed m the pters 
let us begin by showing why the theory as stated in the first three chap 

implies behavioral chatter 

The Problem of Behavioral Chatter 

Let us consider a Mtuauo^limited^JwOkmci^patibte^^ivities^^^ 

strength according to Elation 1 1. 

r _ r r «. + Zi(l _e-“‘) 

T x - * c x 

T _ t , + Fx t so long as T x main 
and that Tj is growing hnearly T, l , } supplants acm.ty 

tains its dominance over 1 y Aue 1 ' . i ,u e criterion for the 

A' because T, gams in strength + rda..ve ^unnUhe ^ ^ 

F^o^nme^ ^Chapter ^ that^is^a quantitj d iat 

Since initially T X/ > Ty, a " d » se ^ U fT V at at t he point m time when 
from the form of the equations for i \ f” ij ( mus t hold true W ith 

Tj = 7\ + A the condition dT j -. fat > ' tr j this inequality is 
dTy/dt = F y and dTJdt = c x {F x /c x - \ ,) 


Fy > C X 




Ho\\e\ er, the item of major importance i 


whether the new slope for T, 
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favor the actmty in progress and overcomes the behavioral chatter implied 

in the ideal case , . j 

Armed now with tenable operating assumptions, the change back 
forth from one activity to another that characterizes the natural mo 
stream of behavior was analyzed for the relatively simple case in which only 
two different activities are instigated by a constant environment ru i 
mentary expression for the operant level, or the rate of an activity is s ov 
to be a derivative of the principle of change of activity, as is another poten^ 
Hally useful measure taken from the molar stream of behavior the propor- 
tion of time spent engaging in a particular activity Both arc systematica y 
related to the latency of response and both are shown to depend on e 
immediate context, that is, on the several variables that control the re ative 
strengths of other activities undertaken in the same environment 

The theoretical analysis of choice in terms of the new operating assump 
tions shows why a single preference from a number of individuals on one 
occasion is not theoretically equivalent to the repeated preference from one 
individual on a single occasion In both cases, however, application o t e 
principle of change of activity in the analysis yields a weak ratio rule for c ioic 
preference among alternatives depends on the ratio of the magnitudes o 
instigating forces and not on the difference in their magnitudes And 
repeated observations from a single individual on one occasion, we iden 1 y 
particular conditions in which preference should reflect a strong ratio ruuj 
choice the ratio of frequency of choice of one alternative to that of the ot e 
is equal to the ratio of the magnitudes of the instigating forces 

The one behavioral measure that is not a derivative of the principle o 
change of activity is often likely to be very difficult to obtain That is 
measure of the magnitude or the intensity of an activity that we often equate 
with speed or effort in simple animal behavior but that we are hard put to 
imagine when the activity is something like a surgeon performing a delicate 
operation When it can be obtained, a measure of the level of performance 
should be correlated with other possible measures of the magnitude of an 
instigating force because the strength of tendency expressed in an activity 
which we assume governs the intensity of the activity, approaches an 
asymptote defined in part by the magnitude of instigating force ( Fj Cj) 
The Principle of Change of Activity, as stated, contains no nonspeci c 
influence on behavior But should there be certain nonspecific underlying 
neurochemical parameters that affect the several functions described in 
principle (for example, drive in S R behavior theory) , they could be repre 
sented as constant multiplicative influences on the several forces and ten 
encies This would not change the ratio of the inertial gap to the instigating 
force for an alternative and, thus, would not influence the several behavior ^ 
measures derived from the principle of change of activity However, 
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Can T x continue to dominate T r for a third finite interval 3 In order 
for this to happen, it is necessary that the slope for T x at this point in 
time be greater than the slope for T r , that is, 




7\ • «-« 1,11 + (1 - ,,n ) + F x 


‘XIT 


> F r 


or ‘.\{ F xl'x~ T x.) «-'■> lr " - c x F x t xl 1 >Fy, but this cannot 
be since we have seen already that c x(Fxl c x T x ^e '* r/J < y or 
can T r regain dominance and, thereby, make activity Y resume because 
this would require c f (F t Ic t — F Y] — Fy ly/x) e T 1!T > F x and, 
as we have observed above, the opposite must be the case Therefore, once 
again the system moves into a never ending series of infinitely rapid fluc- 
tuations between T t = T x + & and T x = T r + A This point was 
reached in two changes m activity instead of one, as previously, because 
different assumptions about the relative magnitudes of the parameter values 
were made 

OPERANT RATE OF AN ACTIVITY 

Behavioral chatter is a problem in the theory of action as initially stated 
because there is no way for a newly dominant tendency to maintain its 
superiority over any finite interval of time A careful examination of the 
problem suggests that the difficulty is localed in the compa.ibi i and 
incompatibilities that must exist between any two families of “ 

seems impossible that all elements of a new activity emerge at the precise 
moment That the critical charactemt.es of that activity appear ° , “ 

elements of a supplanted activity disappear at this time Therefore . 
inappropriate to assume that the consummatory forces for the 
appear and disappear in this way As a first t ‘ ™o- 
likely will develop into a complex analysis of this <WHcah* « ^2^42 

duJd the r£T*. 

^:Tr Xt+ F X W> x where (£). J 

end of the initiation consummatory g ^ tl ' ng force for activity X 

the beginning of the lag interval, F x . g th(! durat ion of the 

with selective attention favoring activity X, and { ,) x 
lag Similarly, the equation 


(*x). 


1 Xi 




• a cessation consummatory lag 

gives (T x )„ the value of T x at the en (he ln!tI gating force for 

interval, (t t ) x , as a function ol I x,> c x> 
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(that is, dTy/dt when T r is dominant) exceeds the new slope for T x , which 
is F x since 7\ is no longer being expressed Thus, the question becomes Is 


: - ( T r , + 


> F x “> 


Fl rst let us examine what the implications are if this inequality is not 
satis e the new slope for T Y is less than the new slope for 7V, there is no 
way for 7> to maintain its lead of A over T x , and the discrepance of A, 
w ic i is in nite y small, will immediately be overcome and the opposite 
condn, °n wherein T x = T Y -f- A will be realized It is now necessary to 
w let ier A can maintain or can increase its newly acquired lead of A 
over Ty This will only happen if the slope for T x at this point m time 

~f = " [ r * e ’ x,T ' 1 + ~v - '~’ x "■“)]) 

ls S han t ^ lC sl °^ c which is F y After simplifying, this inequality 




' W > Fy 


activity to shift from X to Y ' h C ° ntrary t0 thc condition required for 
wherein neither T nor T m firSt P ' aCe Thus ’ we reach a SItuatl °" 
time and the svst^n ’’ “j sus,ain dominance for any finite interval of 
between T r = T 4- ln a ser, es of infinitely rapid fluctuations 

termed behavioral chatter *” Tx = Tr + thc condl,lon we have 
Next we must pursue the implications of 


c r 


fr -i 

_c Y ( 1 ■• + F r <v,x) J 


> F* 


which can be rewritten as _ , , , 

ditions required to sansfv .if r ‘ Tlx ' ~ c r T Y > F x The con 
be sufficiently large Let m ' ‘"equality are o T t Y/x < 1 and that Fy 
to dominate T, f or ssume these conditions so that T r will continue 

interval when T = t ^ ,nterva * time, t x/Y At the end of th ,s 

greater than the slope for T ^ kn ° W that the slo P e for T x must bc 
^ ior 1 y meaning 


F\> c 


-£-[■ 


(^1 , + Fy 


l rix) 


e~'T tx/T + £y_ ^ . 
c \ 




> 


1 (r r T ’‘ ‘ F r <rixj 


t —*r Ij It 
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conditions / j /\ and are the same from cycle to cycle and are given by 


, _F x /c x -(r,) e . 

h l\ a r Wii 

F l 


F yI c Y ~ iXx)c 

fix 


+ (Qx 


Under the special conditions we have assumed, (7* r ) e and (7\) e , the 
values of T 1 and 7\ at the end of the cessation consummatory lags for 
activities 1 and X, are the same from cycle to cycle because all their deter 
minants are the same from cycle to cycle 

With /j fx and t x/I constant it is only a small step to an expression for 
the operant rate of response The definition of the rate of activity X (which 
equals the rate of activity 1 in the two activity case) is the number of times 
X occurs in an interval of observation divided by the duration of that 
interval, that is, r(A) = 71 (A)/ Total Time Also, it is true that the number 
of occurrences of X equals the total time of observation divided by the 
average duration of a cycle which, in turn, equals the sum of the average 
durations for the two activities involved Thus, n(X) = Total Time/ 
lx + which produces r(A) = l/?r/x + (x/r 
In our example /\ — /j /\ and l x/i = t x/r and, since *r/x an 
t x , Y are known in terms of the parameters of the theory, it is possible to 
specify the operant rate of response exactly within the theory That this 
particular specification will be very useful with data seems doubtful because 
of the restrictive conditions assumed but it helps to suggest the kind of 
relationships among measures to be found within the theory Much more 
work is needed to extend the derivation for operant rate to more than two 
activities and to free it from its too special assumptions 


Choice between Two Alternatives 

The derivations for choice to be presented will be confined to the two 
alternative paradigm in order to avoid the complexities that arise whe 
more than two alternatives are available Certain assumptions that simp hfy 
the algebraic manipulations but do not appear to restrict s seriously the 
generality of the conclusions are made These assumptions will >"" educed 
as they arise in the derivations We begin with the choice P^igm m which 
a single observation is made on a large number of individuals and Mow 
with a paradigm m which repeated observations are made on a single 
individual by using relatively massed trials firs, with assumptions or" 0 
displacement or substitution and then with these factors included 

Tu,o Alurnat,*' Chou, unlh a S,n S U Obswa, ton from ^ ^ 

.» , V A V thf* alternatives The choice olAor 1 is 

the ongoing activity and X and T the reaches the level of T A first 

determined by which tendency, T x or r choice of A or Abut 

No direct comparison of T x with T r is involved in the choice 
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activity X under the conditions of selective attention that are unfavorable to 
activity X The first equation is linear and provides for an increase in T x on 
the initiation of activity X because of a delay in the onset of the consum 
matory force for activity X y whereas the second is adapted from Equation 
1 1 1 and provides for a decrease in 7\ on the cessation of activity X because 
of a delay in the termination of the consummatory force for activity X 
To determine how the assumptions concerning the initiation and cessation 
consummatory lags solve the problem of behavioral chatter and how they 
lead to a derivation of the operant rate of an activity when only two activities 
are involved let us return to the analysis of the situation that gave rise to 
behavioral chatter This is one of a constant stimulus environment in which 
activity shifts back and forth between X and Y Since the problem of 
behavioral chatter originates at the point in time when one activity takes 
over from the other, we shall pick up our analysis when activity X has just 
supplanted activity Y, implying T Xj = T Yj -f A 
The result of the initiation consummatory lag for activity X and the 
cessation consummatory lag for activity Y is that T x grows to (7», = 
T Xj + F x (Ox and T l is altered to (T T ) e = Tj r e ' (U)r + 

( vl c r)[} ~ t ■ r(tc>7 ]> ignoring A which can be made infinitely small If 

r, is above 7 Y jc Y and this can certainly be the case since T r was ap 
proaching F Y jc Y > r Y jc Y in the interval preceding the point when T x 
caug t y the slope for T y during its cessation consummatory lag » 
negative If T Y{ is below F Y lc Y , the slope for T r during its cessation con 
summatory lag will be positive but less than what it was before T x caught 
r, since the asymptote for T has dropped from P Y \c v to Pj /r r In either 
occur a ' * he P ° ,m w >>en the change tn actmty 

cauvht ® r ' a than ,hc sl °P e for Tr at this point (or T x could not hate 

decreases withlh’ ''hr' Sl ° pe ° f Tx Increas es but the slope of Tr 
~ W ‘* h ,hc !h,f ‘ ln ac,lv,t y. there must be a fimte interval durtng 
activitv Y « OI ? m ^ teS 7 A corresponding argument can be made when 
chatter PP actlvI 'y X, giving a solution to the problem of behavioral 

t U ‘LfcZo'e ‘ hat ° VCr “ e, “ Cnd ' d “Vencc of alternations t rn aad 
Values Thw T T “ ka5t ' a PP™ch asymp.ot.eally to constant 
Ind r nro T C . ' a U n" PrOVed bW ™ble » that both T, 

PeL™ fhT?t t, ° tr ^P'-h't each time they are expressed 
h^“ mg ( ‘ f “ "" ba " *■= neighborhood of the 

At present, however „e are able to deal only wtth very spec.al cases, one 
ofwhich is g.ven ,n the text Th.s ts the ease ,n which "ondit.ons are such 
that the ongoing tendency can be approximated by its asymptote value on 
each change of activity (see Figure 4 3) It , s easily seen that for these 
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that activity A, instead of the other alternative activity, supplants the 
selected alternative activity likewise simplifies the derivation, but it is as yet 
unproved that the outcome is left unaltered Finally, we shall assume that the 
consequence for the individual of choosing either alternative is the same each 
time that alternative is chosen and that the magnitudes of the instigating 
forces do not change as a result of the consequences 

The plan for the derivation develops out of the fact that, with only two 
alternatives, the pattern of choices must be a sequence of runs of X s and 1 s 
The proportion of choices of X « 


pm - • 


n(X) 


‘ n(;r) + n( F) l + n{Y)ln{X) 
where n(X) and n(F) stand for the total number of choices of X and Y in a 
series of choices In addition, n(X) and n(F) can be subdivided into n(X) ■— 
».(*) + lt,(*) + + «,(*) “d »(0 = «,(>") + ».< y ) + + ’ ’•<{? 

where n^X) is the number of choices of X m the first run of X s, »,(*) the 
number in the second run, etc Therefore, if the expressions m terms of the 
parameters of the theory can be found for the length of each run o an 
Y, p(X) can be written in terms of these parameters and the derivation will 

be accomplished , , 

We begm the derivation at the point in time when the individual is 
engaged in activity A and the critical stimuli for the alternatives A and Y 
are first presented, that is, with Tnol 1 Thus, the initial values of T x and 
T r are T x and T r , respectively, and A' will be chosen on the first trial if, 
and only if'(t, , [ty U )[ where .he primes indicate .ha. it is theoretical 

or calculated lalenct that are being compared, that is, values that would be 
the latencies if the one or the other alternative were chosen W e know fur 

that 


and that 


, ,, FjjSi ~ Tx ‘ - li 

('am)i - f x 


(tr/a) 1 ~" 


Fjfcd ' 


„T 

"tr 


. „ J 1 r rip S' I Let us assume that 

so that X will be chosen if and only it „A/n \ r 

A' was chosen on Trial 1 , , r v „„ ,he second Inal we 

In order to state the conditions for the c o. I ^ ^ Iks than the 

need only the new inertial values for 7\ i 

interval between the trials the new value for \ 1S 


( 7 \), 


f FA[e-'* u ‘ u ][r txW *] 
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instead each enters into competition with T A , as diagramed m Figure 4 5 
Alternative X will be chosen if the time required for T x to reach T A is less 
than the time for T Y to reach T A , and alternative Y will be chosen when the 
opposite is true More precisely, X will be chosen if and only if (t X if) < 
(t Y/A y and Y, if and only if (t Y uY < (Lx uY> where the primes are used to 
denote the theoretical as opposed to the actual latencies Assume that 
F x > F Y and P x lP r = F x /F r Since (t xu )' = (T Ar - T x ,)lP x and 
(/ YU Y = (Taj — Ty t )lPy, these conditions are equivalent to requiring 
\ t a, - Txf F x <, t T Ar - Ty^jpy or, by using the concept of inertial 
gap, g Xjft x < g Yjft Y , for a choice of X and g Yjft Y < g XfP x for a choice of 
Y All individuals choosing X satisfy the first inequality, those choosing Y 
satisfy the second, and the proportion choice of X, p{X), is the proportion of 
individuals satisfying the first inequality 

The most important characteristic of the derived expressions for the choices 
of X and Y is that the forces enter as ratios — an outcome labeled the utak 
ratio rule in the text This property can be seen most easily by rearranging 
the expressions to state that X will be chosen if and only if ,x),Y < Pxfir 
and Y will be chosen if and only if g Xl g Y > P x jP Y 

It is apparent that there is no way (without the introduction of a number 
of additional assumptions) to estimate the magnitude of any of the param 
eters of the theory by using this choice paradigm However, it is possible to 
investigate the effects of experimental manipulations and individual differ - 
ences on choice at an ordinal level without additional assumptions 

Two- Alternative Choice with Repeated Observations from a Single Individual As 
before, let A be the ongoing activity with X and Y as alternatives and with 
> Fy and ft x jPy = F X IF Y We shall assume further that from one 
presentation of the choice stimuli to the next the following events occur (see 
Figure 4 5) Each trial begins with the presentation of the critical stimuli 
for alternatives X and Y and with activity A (the activity engaged in by the 
individual between trials) in progress, so that the instigating forces F A , ?X> 
and F y are operative Some time later, either T x or 7> dominates 7j» 
assumed to be adequately approximated by F A /c A by this time, at which 
point the new activity (X or F) commences with the result that the insti- 
gating force for that alternative only (F x or F y ) is operative Later, activity 
X or Y, whichever supplanted activity A, gives way again to activity A, at 
which point the critical stimuli for X and Y are absent, leaving only Fj 
operative This condition continues to hold true until the next presentation 
of the choice stimuli that defines the next trial The assumption that ft a js 
absent while alternative activity * or Y is being engaged in is a convenience 
in that it is not necessary for achieving a derivation it makes no major 
alteration in the outcome but it simplifies the derivation The assumpti° n 
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By solving this for «j( A), we obtain 


"iW = 


( ( i /<)! ■ 


( 4 \u)t 


+ (1 - « 


To this point we have tii(A) choices of A and one choice of J which 
required time (lj u ), = On the next trial n^A) + 2 the inertial 

value of 7\ is (7\)« + /\ M‘\u)» whereas T y begins with (T r ), = 
(i? 1 /e /1 )[ e -<ali.>s][ e -«r(i.ir] j the value of Tj at the conclusion of the 
cessation consummatory lag for Y The latency for a choice of i under these 
conditions is 


( l r/A)v 


FaIca ~ (T r ) t 


which is the same for each trial following a choice of I and corresponds to 
for activity X - 

How long a run of choices of Y can be expected before X is chosen again 
By using the same argument as before, the total exposure to F x that is 
necessary in order to bring 7\ up to F a I*a 1S Vx/a)* “ ViVxuJx 
K(I) - l]Pru). + ('i«). "■ hcrc ^ {or * e n ] xt 

choice of X Since < (< T!A ). can " T “= 7 

where 0 < ^ 1, and (t- s:/A )x = ^i(*t/.a)r + [ w i(^) r/A/y 

u)v Solving this equation for yields 




Vt) 


The expressions for n 2 (A), n 3 (l ), ,»,(*) Bj ( 7 ) can now be projec ted 

because T x requires time to go from ( T x ), to FJCjMlm g 

choice of A' and 7> requires time (ty, A ). to go from (Ty). to ^ 
following each choice of I Thus 


n 2 {X) = 


(I — Vz)(h /a ) 


^ + (1- 


w 


. f ll=-( 1 -^) (,A '- + (l-V’s) 
n,( (<r/A 


n,(A') = 


(I - yiK'r/A + (i _ ^,) 




(i - 4>M ( x/a^ + (i - Vj+1 ) 
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where the symbol ( T x ) c stands for the value of T x at the end of the cessation 
consummatory lag interval for activity X This value of T x comes about 
because T x dominates T a = FJc a , then is dominated by T A — 
{F A lc A )[e~ e * »«’■*], the value Of T A after its cessation consummatory lag, 
after which T x suffers its own cessation consummatory lag specified by 
{(F A lc A )[e-'* << « ) -*]} e~ e * Recall that both T A and T x are falling 
toward zero according to Equation 1 11 during their cessation consum- 
matory lags because neither activity is instigated at that time Figure 4 5 
helps to make this sequence clear Not only is (7Vp) c known but it will be 
the same every time alternative X is chosen This is readily apparent from 
the equation for (T x ) e which shows all of the terms defining (T x ) e t0 
independent of trials 

The new value for T Y is also easily discovered, since Ty began at T Yl 
and was instigated by P Y for time {t X u)i = ( 1 x/a ) i w ^ ere t * ie s y m ^°* 
(tx/j) l without the prime signifies the actual as opposed to the theoretical 
latency on trial 1 Thus, by Equation 1 7, the new value of Ty is T Yl + 
^t^x/a) i 

On Trial 2, X will be chosen if and only if (t x / A )' 2 <, (tyu) 2 w ^ ere 


( 1 x/a)2 — 



and = 


FJc a ~ [T y , + fv (toll ! 


It is apparent that each time X is chosen T x returns to {T x ) e but Ty g a,ns 
an increment in strength Thus, on some trial, Y will be chosen We wish to 
know the length of the run of X’s prior to this first choice of Y, that is, we 
wish to find n 1 (AT) The derivation can be simplified at this point by noticing 
that the theoretical latency for X on any trial that follows a choice of^ lS 
always the same This permits the use of the symbol (t xu ) x without a 
subscript for trials We can also observe that T r , beginning at T Tl on thc 
first trial, must finally grow to the level of F A fc A m order that Y be chosen 
The total duration of exposure required to get T r from T r to Fjc A » s the 
theoretical latency for Y observed on the first trial 


(*fm) i 


_ Pa\ca - T v , 


Fy 

This total exposure is achieved over the run of trials in which X is chosen 
and, if we define « 1 (AT) as the number of choices of X prior to the first choice 
of I, we can write {t TlA )[ = ( Wl + Mx) _ i Wx/A ) x + (f, fA h 
a ency of the choice of Y, ( t YU ) i, must be less than (/ x /A ) X , or Y would 1 no 
have been chosen on that trial so that we can let (t Y/A ) 1 = Wx/a)* ^ 

0 <. Pi < 1 and by substitution can obtain 

^ ^i ^x/a ) i 4* [ n i(^) + ^i^x/a)* 
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into the expression for n(A')/«(F) to obtain 

_ (f\\ f f a! c a - ( T i )/ | = [itlis] (4 12) 

«( Y) U / L rjc A - (7\)J U, ) L(.AT) J 

Once again, choice is shown to obey the weak ratio rule and, perhaps 
even more interestingly, to obey the strong ratio rule (that is, n(X)jn( 1 ) = 
) when conditions are such that ( ) e = ( T x ) c The strong ratio 
rule for the choice between two alternatives (derivable from the theory of 
action as a special case) is in correspondence with the basic postulate of the 
Bradley-Terry-Luce theory of scaling (Luce, 1959) Whether the corre 
spondence will continue when more than two alternatives are involve is 
undetermined as yet 

Two-Alternative Choice with Displacement and Substitution 

The behavior from both paradigms of choice (a single observation from 
many individuals and repeated observations from a single individual) can 
be expected to be altered when displacement and/or substitution effects are 
present Actually, it is difficult to think of activities for which there is either 
displacement or substitution, but not both, since both depend on the same 
kind of family relationships Therefore, we shall introduce the two effects into 
the derivations for choice at the same lime The condition of special interes 
is the one in which displacement and substitution operate between the 
alternatives X and Y but not with respect to the between-tnals activity 
and either of the alternatives Thus, under our consideration is the case m 
which alternatives A' and Y come from the same family but one in which 
activity A does not belong This case can then be contrasted with the one tin 
which alternatives A and Y come from different families, so that d ‘ s P I “ c 
meat or substitution ,s to be expected We shall continue to assume that 

alternative,.^ "'T^w.^d.s^enl, whlreas £ - Prx 

\y ~ *YY + nr *\X w " , interval in which the critical 

P r = P Y y without displacement durin S choice The effec ts D f both 

stimuli for alternatives X and Y are prese , which the one or 

displacement and substitution enter during the interval in which 
the other alternative activity is being engage m 

Displaament Under this choice parad g , , acement enters to increase 

r —- • bM does not a " cr thc 

derivation given for the no displacement con ltion 
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and we can write 


(jj-j l; ~1\ ‘h + I»[(i _ t .) + +(!-v/)l 

( 1 \/a)x ( t \/l)» , 

n(A) + [(1 - + + (1 - 

"(i) ihaL. [{1 _ 1#li)+ +(i-^ )] + [(i- v . ) + +(i-v/«)3 

(*1 / 1)» 

for an interval of observation in which j runs each of A’ and Y occur 

We can proceed another step in the derivation by noticing that on the 
average the four bracketed terms involving <f»’s and y’s should be approxi- 
mately equal as j becomes larger The s and rp's originate in the latencies 
for the first choices of X s and 1 s in the runs and certainly need not be the 
same from run to run, nor is there any particular reason for bias between the 
^>’s and y s If we set each of the four brackets equal to a constant, call it 
B Jt we have 


n(X) 
n ( Y) 


(*1 /a) 1 — ( *\/l)l , (*l/l)w n . n 

M. >+ ' 


(t u) V 


B i + B s 


1 

L ( 1 \/a)x 

+ 

U'wA J 


Cxia), , ,"1 

L« 1 m)v j 



Finally it is to be expected that B t will increase without limit as J —*■ 
which case in the limit, 


oo, m 


( 1 yia) v j 

n<£> = ('vm). = (', m), 

< Y ) , (<™)« 

(f y/a)v 

We observe at this point that the extended expression for n(X)ln(Y) 
differ slightly for a series in which X is chosen on the very first trial and one in 
which Y is chosen This difference becomes less and less important as the 
length of the series is extended and disappears in the limit . 

The specification of choice in terms of the theory of action can be pursued 
further by substituting 


Vy/a) v 


_ FJ*A-{T r ) t 

Pr 


( f A /a)x 


FaIca — (TxU 
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consummatory lag increases another increment, F X \ (t,)x 

displacement and substitution affect Tj in the next interval of time when X 
is being expressed and the path of 7V is given b) Equation 2 9 Adapted to 
the present circumstances, Equation 2 9 is 

7> = [Tr, + fi (jj. + (00 

+ 05™ F\x-r \ 3 F w)[((i/\) - (00 



Equation 2 9 also defines the path of 7> in the next time interval that 
of A s cessation consummate! - ) lag, and gives 


(TV,)! = ( T i )„ = l T r, + P yV\u)i + J rr F xx (00 

+ (<5\i F x\ - Vti \)[(0/\) - (00 

+ ^[^-[u +FXX Wx ]) 

x {1 - 

HI-'"" 1 '] 

as the value of T r at the beginning of the next trial By recalling that 
[£> + F xx (Oil ^ {1 ~ ’'•} 

the expression for (7V,), can be simplified to 

(TV,), - [TV,] + 

+ {7\ x (<5 vr - ?tr) (W) -yvr^J 

x [1 - («-“ "■’-)(« CI<,, ' X )» 

This form of the equation is particularly usefu! because U.iso'at^three 

components, the value of Tj , at the beginning d , h resul ’ t (either an 
men, to T r m the interval prior to t'am.na.in of the 

increment or a decrement to TV) oi tne . o th direction of an 

third component reveals that displacement opera * decrement but that 
increment to T r whereas snbst.tut.on parameter 

either an increment or a decrement can oc P 
values 
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The conclusion from the derivation presented is lint alternative A' will be 
chosen if, and only if, ,XI,i £ /\/A Wm is the effect of the presence of 
displacement on this choice if we assume that P xx and Pj y arc the same 
with and without displacement’* The choice of A, the favored alternative, 
will be greater with displacement than without if 

£vvjMi_\ A ) ^ P\ \ 

A i + d \i f w A-i 

However, this can be the case onl> if \l &\ j > (P \ \) Z I(P j i )*> ^ iat lS * 
if there is an unusual asymmetry in the displacement parameters that favor 
alternative X If and 5 xi arc even approximately equal, displacement 
works against the choice of AT, the favored alternative 
Two Alternative Choice for Repeated Obsenations from a Single Individual with 
Displacement and Substitution It will be helpful to refer to Figure 4 5 as we 
proceed with this derivation The basic format of the derivation is the same 
as for the case of no displacement or substitution that is, we assess the 
length of each successive run of X and I , total them to give the ratio n(X)l 
n(Y), and finally we evaluate this ratio as the length of the scries is allowed 
to increase without limit We begin, as previously, with the first trial 
On Trial I, X will be chosen if and only if <, (fj / A )[ where 


. r aI c a ~ T Yi 


We shall use the l notation in the present derivation to denote the fact that 
these latencies arise under the conditions of displacement and substitution 
Assume that alternative X is chosen on the first trial 

On Trial 2 X will be chosen again if and only if (l x/A ) 2 ^ (?r/j)v and 
in order to obtain expressions for these two theoretical latencies it is necessary 
to discover the values of ( T x ) 2 and (T Yj ) 2 the two inertial tendencies at 
the beginning of the second trial With the assistance of Figure 4 5 it can be 
seen that {T Xj ) 2 = (T x ) c = (FJc A )[e~^ U e ) z j This value of 

T x , which is identical to the one obtained when no displacement or sub 
stitution was involved, comes about because T x first intercepts T A at 
F A lc A , again at (FJc A ) [*“•* <*«>-], and then undergoes a cessation consum 
matory lag that is unaffected either by displacement or substitution D‘ s 
placement and substitution are not factors because there is no instigating 
force for activity Y present during this interval nor is activity Y occurring 
Thus (l X / A ) 2 = [PJe A ~ {T x) c\lP \ which is the same on every tna 
following a choice of X, permitting the notation ( l x/A ) x for this latency 
As might be anticipated it is T r that is affected by displacement and 
substitution in the course of a trial Beginning at T y , T v grows to Ty, + 
Pr( ! xu)l h Y the “me alternative X is selected and then during X simtia“° n 
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their original inertial values, which means that 


n 2 {X) 

*» (Y) 


(1 - BMhu). + (1 ~ «tWxu). 

{ ! x/a)x + ( l r), 

(i - QiWxu)* + (' ~ 8tWru). 
(Wi + ftk)« 


»,(X) 

n,(Y) 


(1 — 6;-l )(lrlA)* + 0 ~ 

M, + Vt). 

(1 — B,)(lyl4), + (1 — 0,)( ! T/a). 
fr«)> + ( l x). 


With the length of each run of X s and Y s specified in these terms 


»(X) 

n(Y) 

(W 1 - (?X1a)i 

Vx/a)x + ( ty)e 

Pr/ACd - Oi) + + 0 “ i)] + (fe/AK 1 - ff i) + 

+ (1 - »;)] 

(l\/x)x + ( r r)c 


(txu)A(l -<r 1 )+ + (1 - 0 -,)] + VtiaU 0 - °i) + 

+ (I - «()] 

Vtia). + Qt). 



By using the same assumptions as previously namely 
terms involving the a s and 6 s are approximately equal 
each gets indefinitely large as j — co, we obtain 


that the bracketed 
for large,; and that 


n(X) 

n[Y) 


ffl IA )■ + 
(f\;a)x + ( l T )• 


(4 13) 


as the expression for choice between alternatives A and 1 under conditions 
of displacement and substitution In this expression 


(fru). z 


.F A lc A -j TVk. = 

uid (r,) t and (.I x ), have the values defined earlier In addition P T 
( ,r+iir P xx andP x =P\\+ i rx F rr 



136 THE DYNAMICS OF ACTION 


This is an opportune time to simplify the derivation by noticing that for 
all trials on which X is chosen subsequent to a trial on which X was also 
chosen the two components, \F y {Ixia)x\ and {F xxi^XT ~~ Yxr) 
(U,x) -Yxt(FaI‘a)[ 1 -(,-*«.>')(,-« IMX)]}, remain the same If we 
divide each component by Fy, we obtain the time of exposure to Fy, 
required in order to achieve the change in ^ indicated The first term 
becomes aR d let us symbolize, the second as (fy) c where {ly ) e 15 

added to (lxu)x term on which it is based is positive (because a positive 
value for this component means that T Y has been increased as if longer 
exposure to F r had occurred) and subtracted from {Jxij)x ^ term 1S 
negative Therefore, the net effect on T Y of any trial on which X is chosen 
following a trial on which X was also chosen can be written in terms of the 
duration of exposure to P Y that corresponds to the indicated change in Ty 
as Vxu)x + {ly)c where 


(W. 

_ {F xx ( 6 x7 - y xr ) (l MX ) — y xr (FJc A )[] — {e~“ ll,l -‘)(g~ tlll ‘ l ' I )l } 
Fy 

Now the derivation can proceed more simply and quickly because it * s 
possible to break down the total time of exposure to P Y that would be 
required to bring T 1 from T Yj to FJc A into parts 


+ MX) - lJUf^)* + foOJ + 

In words this equation states that the initial theoretical latency for activity 
Y > (‘r/A» 1S e qnal to the net exposure to F Y from the first trial on which A 
was chosen + (^r) e ]» plus the net exposure to P Y from the follow 

ing n,(A:) - 1 trials on which X was chosen, [ nAX ) - ll[(f XM )* + ( f J )«* 
plus the exposure to P Y gained on the trial on which Y was chosen Since 
' Y / t l ' x t^ z or ^ could not be chosen, we can write [ly/jh 

r/r Solv,n S thls last equation for n^X) Y ,eld 

(hu), = [»i-(( lu ), + (/ T ),] 


+ ["i(l') - + («OJ + (fru )*.,.*.* 1 

*r'(' V J, llI . 1 i(J ] J,° r = fl ,[ J for 0 < 0, i 

‘ B> ma ^ n . S ,h ' subs ".utio„ for a „d solvmg for «,(!)."' 

obtain 71,(1) = [(1 _ <r,)(t XIA ) x + (1 

Hrrc (t rlA ), and (f v ), arc defined analogously to{t\’ A ), and (f, ), I! > 
point m the series of A's and 1’s, 7\ and T, are no longer afTccted l» 



CHAPTER 5 


GENESIS OF THE INSTIGATING 
FORCE OF A STIMULUS 


Until now, we have treated the instigating force of a stimulus as a constant 
goad to an activity during the interval of observation lit which a change of 
activity occurs Our primary interest has been to spell out its functional 
significance, that is, its role in combination with other variables in the causal 
sequence that culminates in a change from one activity to another 1 his is 
the broad problem of motivation Now, as we turn to the question ol the 
determinants of the instigating force of a stimulus, we consider t e Islor1 ^ 1 
problems of conditioning and learning Later, in Chapter 6, we cxten 
discussion to include the study of effects of individual differences in person- 
ality Our consideration of the historical determinants of the instigating 
force of the stimulus provides an occasion for clarifying an jus 1 y 
use of two subscripts to describe the nature of the instigating force of: stimu 
and the behavioral tendencies that are produced by them and Jf-d" 
activities (for example, F Run Eat an{ * T Rnn Eat) P re '^ 1 ° us c . , , ’ or 
have implicitly assumed that tendencies often refer to goa irec 
and that the firs, subscript on both force and tendency >hould represent Jhe 
immediate next step in activity along a path to a goa an 
subscript should represent the anticipated consequence (« ^ oMhat 
step In , his chapter and in the next we shall explain more fully why we 
taken this view 

Two Perspectives Concerning Instigating Force 
At the very outset we must confront the great 
traditionally called stimuli, that functor ‘ ® „Sg force will embrace 

principle concerning the determinants o p„ vIo „> s dogs, the effect of 

aft the instances— the effect of the metronorn ^ chlld c f his mother’s 

the choice point cues in Tolman’s rats, the e which 

call to dinner, the effect on the speeding ^ “!f w.lh a 

states, •■Detroit, next left,” the effect of an invitation to play g ^ 
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Equation 4 13 can be expanded into 

(f\) (* ^)e + A {^i i \ ~~ Yi v) (£ 4 / 1 ) — Yy\(Fa( c a) 

n(X) _ X [1 - 

; y) U'l ) u x )c + P\{ F x\( / ‘xi ~Y\ l) Vaix) — Yxt(FjI c a) 

X [1 - (*-'■* 

(4 14) 

A comparison of Equations 4 12 and 4 14 shows that no single statement can 
be made about the effects of displacement and substitution on choice It is 
true that displacement tends to decrease the choice of the favored alternative 
(X) both by reducing the ratio of from ^xxl^TT to 

*\\ + 4 l\ /rp/[/i r + &xr and by encouraging (f r ) c > (l x ) c 

and that substitution tends to increase the choice of the favored alternative 
by encouraging (?\) e > (fp) e However, it is substitution and displacement 
in combination in any particular instance that determine the effects on 
choice, and their interaction can be complex 



CHAPTER 5 

GENESIS OF THE INSTIGATING 
FORCE OF A STIMULUS 


Until now, we have treated the instigating force of a stimulus as a constant 
goad to an activity during the interval of observation in which a change of 
activity occurs Our primary interest has been to spell out its functional 
significance, that is, its role in combination with other variables in the causal 
sequence that culminates in a change from one activity to another This is 
the broad problem of motivation Now, as we turn to the question of the 
determinants of the instigating force of a stimulus, we consider the histoncal 
problems of conditioning and learning Later, in Chapter 6, we extend the 
discussion to include the study of effects of individual differences in person- 
ality Our consideration of the histoncal determinants of the instigating 
force of the stimulus provides an occasion for clarifying and justifying the 
use of two subscripts to describe the nature of the instigating force of stimuli 
and the behavioral tendencies that are produced by them and expressed in 
activities (for example, F Run Eat and T Run Eat ) In previous chapters, we 
have implicitly assumed that tendencies often refer to goal-directed behavior 
and that the first subscript on both force and tendency should represent the 
immediate next step in activity along a path to a goal and that the second 
subscript should represent the anticipated consequence (or goal) of that 
step In this chapter and in the next we shall explain more fully why «c have 
taken this view 

Two Perspectives Concerning Instigating Force 

At the very outset we must confront the great range of phenomena, 
traditionally called stimuli, that function as instigating forces What simple 
principle concerning the determinants of the instigating force will embrace 
all the instances— the effect of the metronome on Pavlov’s dogs, the effect of 
the choice point cues in Tolman’s rats, the effect on the child of his mother’s 
call to dinner, the effect on the speeding motorist of the road sign \Unch 
states, “Detroit, next left,” the effect of an invitation to play golf with a 
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friend whose ability is known to be nearly equal to your own, etc* None, 
wc think Hence, we approach these varied phenomena not with a wild hope 
of discovering one simple assertion about the determinants of the instigating 
force that will apply to all of them but instead with skepticism about the 
possibility of this ever being accomplished 
Our orientation is pragmatic We shall consider the issue of the deter- 
minants of instigating force of a stimulus from more than one perspective 
The first, in the present chapter, will be that of conditioning and learning in 
lower animals This will lead to statements about the historical determinants 
of instigating force that refer to parameters of the natural history of the 
individual with similar stimuli Here, wc shall attempt to reconcile the con- 
cepts of this theory of action with the traditional concept of reinforcement 
We shall be concerned with another kind of theory one that is closely 
related but not inherently a part of the theory of action 

A second perspective, discussed in the next chapter, will show a way in 
which the principle of change of activity might be employed to discover 
empirically how information about the likelihood and the value of the conse- 
quences of an activity is related to the magnitude of the instigating force to 
undertake the activity Here, the point of emphasis (as m the domain of 
human decision making in which language plays an important role) will be 
to show that the strength of the instigating force to undertake an activity, 
in fact, does vary with explicit information about the probability and the 
value of the consequences of activities 

Symptoms of the Strength of Instigating Force 

The principle of change of activity and the several tenable operating 
assumptions advanced as a bridge between simple, idealized conditions and 
the more complicated and less than ideal conditions of actual empirical 
events provide the underlying logic for various possible diagnostic tests of the 
magnitude of the instigating force of a stimulus Guided by this conceptual 
scheme, we know what to look for and under what conditions to infer that 
the instigating force to undertake a particular activity is relatively strong or 
weak We can consider any one of the following behavioral measures, when 
obtained under conditions that adequately control for other systematic 
influences, as symptoms of the magnitude of the instigating force to under- 
take a particular activity m a given stimulus situation 

1 The promptness of the initiation of the activity when the stimulus to 
activity is presented ( F x ) 

2 The probability of the occurrence of the activity when the interval of 
observation is arbitrarily limited (F x ) 

3 The preference for the activity when appropriate stimuli to undertake 
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both it and an alternative are presented and the choice is recorded (Fy 
relative to F 2 ) 

4 The vigor, magnitude, or involvement in the activity once it has been 
initiated and in progress for some time, as indicated by an appropriate 
measure of the level of performance (given T Af = F A jc A ) 

5 The persistence of the activity when it is in progress (given T A = 

F J'a) 

6 The operant level of an activity and/or the amount of time spent in the 
activity in a constant environment (see Chapter 4) 

Except for the time spent in an activity, there is no novelty in this list of 
aspects of behavior that are to be considered the potential measures of the 
power of a stimulus to instigate a response Latency, probability of occur 
rence, magnitude, persistence, and the operant level of response have long 
been considered the relevant behavioral symptoms The novelty of our 
argument lies in its identification of additional variables that may influence 
these same behavioral measures and in its specification of the conditions that 
must be realized in experimentation to justify the inference that different 
behavioral results may be unambiguously attnbuted to differences in the 
magnitude of the instigating force of the stimulus and not to some other 
factor Quite aside from the difficulty of realizing the appropriate conditions 
in actual experimentation, we at least know what they are (if our basic 
premises are correct) Hence, we may discover important departures from 
the appropriate conditions in reviewing the traditional literature on the 
function of the stimulus, and we may be able to deduce new and more 
appropriate procedures 

REINFORCEMENT 

Since a discussion of the acquisition and the change of the instigating 
force properties of a stimulus for a particular individual covers ground 
already familiar to the reader in other terms, it will be helpful to have some 
concrete behavioral incidents in mind to which the discussion can constantly 
return for the articulation of similarities and differences between our views 
and the ones of others The initiation of food seeking activity and the 
analysis of the vigorous and persistent pursuit of food is one of the frequently 
studied problems in tfie traditional approach to conditioning and learning 
in lower animals And the incident is also a common everyday experience of 
the reader Consequently, we use it as a point of reference to clarify the 
meaning of our concepts of the instigating force of the stimulus, the consum 
matory value of the response, and behavioral tendency We can easily show 
how these concepts are used in reference to this well known pattern of 
acquired behavior that m earlier days was discussed m terms of “instinct. 
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“unconditioned and conditioned reflex,” “S-R bonds,” “expectancy of the 
goal and demand for the goal,” and in modern S-R behavior theory in 
terms of “primary and secondary reinforcement,” “habit,” “drive,” and 
“incentive ” 

Our point of departure for this discussion is the concept of Primary 
Reinforcement as it was conceived by Hull (1937) about the time that S-R 
psychology had finally begun to acknowledge that, in fact, there were 
separate problems of learning and performance (Tolman, 1932) or, as Hull 
(1935) then put it, the problem of “strengthening of connections or learning” 
versus the problem of “striving for goals or motivation ” Hull then believed 
that the purposive pursuit of goals (for example, persistent food-seeking 
activity) was not to be considered innately given, as sometimes seemed to be 
suggested m the early writings of McDougall on instinct Instead, he argued, 
the purposive pursuit of a goal could be derived from principles that would 
explain the strengthening of connections between stimulus and response (that 
is, the acquisition of habits) 

One should begin, Hull stated, with the assumption that there are certain 
primary (that is, innate) reinforcing states of affairs These arc the states of 
affairs that Thorndike (1911) had originally referred to as “satisfying” m the 
initial statement of the Law of Effect Thorndike also had pointed out that 
the satisfying states of affairs could be independently and objectively defined 
by observing an animal’s readiness to approach or to strive for them These 
primary reinforcing states of affairs, Hull (1937) also argued in the days 
before his need-reduction hypothesis, had to be discovered empirically but 
were, he then assumed- — as we also shall assume — always characterized by a 
particular kind of consummatory commerce ( R G ) with a stimulus (S a ) 

In the case of interest to us, the reinforcing state of affairs can be described 
grossly as the event in which food is the stimulus ( S a ) and eating is the con- 
summatory activity ( Rq ) This, we notice, involves an activity that 
McDougall and others had earlier depicted as instinctive, that is, as an 
innately-determined compulsion to engage m the activity of eating when 
presented with food Here, McDougall had argued, was one of a number of 
the innately given ends of behavior for which adequate means were soon 
learned And in reference to the same event, we recall that Pavlov had intro- 
duced the technical terms unconditioned stimulus for the food, and uncon- 
ditioned reflex or reaction for the eatmg of it The latter includes the easily 
measured salivary component The classic demonstration of conditioning 
showed that a previously neutral or ineffective stimulus, the sound of a 
metronome could, if repeatedly followed by the unconditioned stimulus and 
reaction to it, become a conditioned stimulus for a conditioned salivary reaction 
This reaction would antedate, or anticipate, the occurrence of the initially 
effective unconditioned stimulus of food m the mouth 
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In reference to this kind of event, the kind for which the terms instinctive 
behavior, unconditioned stimulus and unconditioned reaction, and primary 
reinforcing state of affairs all seemed appropriate m the context of earlier 
discussions, we employ the term unconditioned instigating force of the stimulus 
(usF) a nd suggest that the sequence on the first occasion is adequately 
rendered by ^Food -*• ^Eat -^CEat T Eat This sequence 

is described as follows The food stimulus functions as unconditioned insti- 
gating force to eat The strengthened tendency to eat is expressed in the 
activity of eating which, in turn, functions as consummatory force, reducing 
the tendency to eat 

Unconditioned Instigating Force 

We begin by observing that the activity called eating (f? E at) can be pro 
voked unconditionally by a variety of different stimuli and presume that 
individuals differ quite substantially m the vigor of their unconditioned 
reaction to this class or family of unconditioned instigating forces It will be 
recalled that the instigating force of a stimulus is the capacity of that stimulus 
to increase the strength of an action tendency in an individual This implies 
that properties of both the stimulus and the individual will contribute to the 
magnitude of an instigating force The terms incentive ialue and motne can 
be used m reference to these two potential sources of variation (Atkinson, 
3964, p 280) The first term is associated with the nature of the stimulus 
per se and the second is conceived as a reactive property of the individual 
(or personality) concerning that class of stimuli or, perhaps more appro- 
priately, concerning the kind of activity produced by that class of stimuli 
Specifically, we conceive of the unconditioned instigating force of a stimulus 
as the product of incentive value and motive m a given instance Motive 
refers to individual differences m reactivity to a particular class of stimuli 
that have in common the property of provoking a particular kind of activity 
or reaction (in (firs case eating) Incenttie value refers to the systematic 
differences in reactivity to various stimuli of that class (in this case, the kind 
of food substance) 

In this connection, we call to mmd the observation of individual differences 
in the initial vigor of sucking in human infants, the so called lead-off 
response that has often been given considerable emphasis in the discussions 
of personality development We suggest that similar differences are to be 
observed for other “instinctive reactions " Some infants obviouslj Ithe to 
suck more than others right from the outset That is, the} do it more often 
and more vigorousl} than others when given oral stimulation 

It helps, we think, to point out that experiential terms such as “lihng 
the activity” or “attractuenesr of the a ciisity ’ are often employed in reference 
to activities such as eating and that these terms can be translated into their 
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behavioral equivalents as Tolman (1923) once did for other terms such as 
anger, fear, love, and purpose, all of which also seem to have a private- 
inner, rather than a public-behavioral reference To like an activity or to 
find it attractive means, behaviorally, to engage in that activity when given 
an opportunity Degrees of liking or attractiveness in the experiential 
language correspond to variations in the vigor and the persistence of the 
activity once initiated One recalls, in this connection, James’ instructive 
conjecture about the private, instinctive reaction of a mother hen to her 
nest of eggs “To the brood) hen the notion would probably seem monstrous 
that there should be a creature in the world to whom a ncstful of eggs was 
not the utterly fascinating and precious and nc\ cr-to-be-too-much-sat-upon 
object which it is to her” (James, 1890, Vol 2, p 387). The same kind of 
thing could be said of other activities that are intrinsically regulated , to use 
Koch’s term (1956), by the immediate stimulus Initially, an individual does 
what his nervous system is constructed to do under certain conditions It 
seems appropriate for liking, the affective reaction, to be considered the 
private and covert aspect of the compulsive activity which is the public, 
observable, and more easily measured aspect of the event 

Wc can expand the initial behavioral repertoire of the neonate animal by 
assuming that there are a number of different kinds of instinctive reaction, 
that is, families of stimuli that provoke essentially the same kind of activity 
m the animal without prior training The work of ethologists and develop- 
mental psychologists provides a more complete description of the innate 
potentialities of different species and evidence that often the innate readiness 
to react in a certain way to certain kinds of stimuli requires a degree of 
maturation 

With this broadened programmatic picture of the innate behavioral 
dispositions of the individual, we embrace the concept of innate individual 
differences in personality Some individuals will at the outset of life have a 
stronger motive to engage in activity X than activity Y In others, the initial 
dispositional preference may be reversed Subsequent training may, it will 
be seen, produce substantial changes 

Conditioned Instigating Force and Elaboration of the Tendency 

Let us return now to the question of an individual’s learning to strive for 
food, that is, to engage vigorously and persistently in activities that culminate 
in eating when food is not immediately present to begin with Thorndike’s 
classic study of trial and-error learning provides the kind of concrete refer- 
ence to have in mind, although it will probably simplify our discussion to 
shift attention to the more frequently employed, standard T maze in which 
a rat finds food after turning left but not after turning right at the choice 
point 
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What is the simple, temporal sequence of objective events on the so-called 
reinforced left- turning trial ? At the very molar level it is S sutt Bqx -> 

•^Rim ^Choice Point “► -^Turn Left ^Food “ ► F Eat , or more Simply — *■ 

R x ' S 2 ~* Ry “► S 0 -*■ R a 

Assuming that we had attained appropriate conditions for use of the 
Principle of Change of Activity in reference to either the initiation of the 
run (R x ) from the start box (S t ) or the preference for left turn (Ry) at 
the choice point (S 2 )> we would be forced to conclude from our observa- 
tions after a series of “rewarded” trials that the instigating force to run out of 
the start box had become stronger and the instigating force to turn left at 
the choice point had become relatively stronger than the instigating force 
to turn right 

We shall describe this traditional evidence of selective strengthening of a 
response by primary reinforcement as a change in the instigating force of the 
stimulus for that individual. Specifically, we shall say that s F Xurn Le{t Eat) the 
magnitude of the instigating force to turn left and eat produced by S 2 , 
the choice-point cue, has grown with the repeated rewarded trials as has 
sJP Ran E&t! 1 the magnitude of the instigating force to run down thestem of the 
maze and to eat produced by S lf the start-box cue Furthermore, we assume 
that the conjunction of turning left and eating immediately thereafter has 
produced another kind of change in the animal which we shall refer to as an 
elaboration of the tendency to eat We mean to say that the very character of the 
T-maze activity has been changed in that the tendency to eat has now been 
elaborated to include turning left In fact, we can expect further elaboration 
of the tendency to eat to include running down the stem in addition to turn- 
ing left (see footnote 1) Thus, as the trials proceed, not only does the 
magnitude of instigating force of various stimuli of the maze change, the 
content of the tendencies being expressed in the T-maze activity also changes 
We suggest that the combination of change in the instigating force of stimuli 
and elaboration of tendencies is what constitutes what is normally called 
instrumental learning 

Our view, influenced by the evolution of thought about the Law of Effect 
within the S-R Behavior theory tradition, is most similar to the Sheffield 
et al (1954) dm e-induction theory of reinforcement He has argued, withm 
the general framework of the S-R conceptual scheme, that the cues invariably 
produced by the occurrence of the “correct” response become more strongly 
conditioned to the consummatory reaction which soon follows than do the 
response-produced cues of the “incorrect*’ response Consequently, on later 
occasions, anv incipient mo\cmcnt corresponding to the correct response 

1 An e\cn more detailed statement is that sJ^Rva Tuns ten Eat* *he magnitude of the 
instigating force to run down the stem of the mare, turn left and rat produced b> S t , ibe 
start box cue, has grown with the repeated rewarded trials 
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begins to produce cues that elicit the consummatory reaction, and the 
excitement of this anticipatory reaction is transmitted to the response in 
progress, literally giving it a boost in strength as it begins to occur. The cues 
produced by an incipient incorrect response arc not so strongly conditioned 
to the consummatory reaction They fail to provide this transfer of antici- 
patory excitement to the incorrect response It is this idea of selective excitation 
of responses that in the past have been follow cd by the goal reaction, what- 
ever the physiological mechanism of it, that we wish to capture in the use of 
two subscripts to describe the nature of the changes that have occurred 
because an animal has turned left at a choice point and immediately there- 
after has confronted food and eaten it 

To say that the tendency to cat has been elaborated, so that now turning 
left at the choice point is included, is equivalent to saying that a specific 
action tendency Trurn Left Fat has been added to the already existent set of 
tendencies all of which share a common goal reaction and, therefore, 
constitute the family conveniently referred to as “Tendency to Eat” tn the 
dispositional structure of the individual This means that subsequent 
exposure to an instigating force that strengthens any one of the specific 
action tendencies belonging to this family will, according to the principle of 
displacement, also increase the inertial tendency of this new member of the 
family And any consummatory force that subsequently reduces the strength 
of any one of these specific action tendencies will, according to the principle 
of substitution, reduce the inertial tendency of this new member 

This concept of elaboration of a tendency suggests that the dispositional 
structure of an individual (his personality), which at the outset of life is 
probably a relatively simple hierarchical ordering of potentialities for eating, 
drinking, escape, etc (the instinctive reactions), comes in time to resemble 
something more akin to a set of spider webs (to use Tolman’s early figure) 
It soon makes sense to say that the individual begins to express his tendency 
to eat as he begins to reach for food, or later, as he takes the first step toward 
a restaurant, and to describe what rats learn in simple T-mazes as “to run 
and eat,” “to turn left and eat,” etc These specific action tendencies are 
expressed in instrumental striving for the goal, that is, in actions that 
culminate in the so called consummatory activity And, at least in humans, 
these specific action tendencies are correlated with an individual’s cognitive 
expectations concerning the consequences of particular actions in particular 
situations The expectancy (or anticipation) that running will be followed by 
eating or that running will cause eating to come about is the cognitive 
correlate of the tendency to run and eat (Chapter 6) 

Why Does the So-called Instrumental Act Occur on the First Occasion 3 Again 
looking at the simple T-maze with food at the end of the left alley, we 
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consider the traditional paradox of selective learning the to-be-correct 
response must occur the first time for some reason if it is to be reinforced Why 
does this response, the one that is destined later to be called an instrumental 
goal-directed activity, occur for the first time ? Our answer to this question is 
a rephrasing of the traditional answer The response in question, for example, 
turning left at the choice point, occurs for the first time because the tendency 
to undertake that activity, however it has been instigated, dominates both 
the tendency sustaining the preceding choice-point behavior and also the 
tendency to turn nght This may come about because an unconditioned 
instigating force to turn left ( us F Tu r n Lett ) is stronger than the instigating 
force to turn right or because a generalized, conditioned instigating force to 
turn left ahd engage in some other activity X ( s F Turn LeIt x ) is stronger than 
the instigating force to turn right, or because of a combination of them The 
point is that when our intention is to describe the conditions that will 
produce an elaboration of the tendency to eat and a growth in the instigating 
force of the choice-point stimulus for the tendency to turn left and eat, we 
are concerned only with the fact that the left-turning response does occur the 
first time and is followed by eating and not why it has occurred 

It is the temporal contiguity, S 2 -*■ R Tura -*■ S Fooi -> R EA t> that 
accounts for the two changes that constitute instrumental learning If S s> the 
choice-point cue, initially produces only an g^Leit Turn explore* which, in 
turn, produces a T Tata Uct Expl0K that becomes dominant and is expressed 
in the activity of turning left, and this, in turn, is followed by the unantici- 
pated occurrence of S Food , which functions to produce us F Eat T Sat — ► 
Rfiat) there is, m our view, a change in the implications of S s for the given 
individual on a subsequent occasion This change in the implications of S s 
for him can be described as a change from sJ^Tum Lett Eat = 0 (on the 
preceding trial) to 5| F Turn Left Eat > 0 (on the subsequent trial) In this case, 
the initial growth in the instigating force of S s for the tendency to turn left 
and eat corresponds to the event already described as an elaboration of the 
tendency to eat If S 2 had produced even a weak St F Tutn Lett Eat on the initial 
trial, there would already exist a T Tara Lett Eat > 0 before the occurrence 
of the so called reinforcing event on the first trial, and we would speak of 
increasing the strength of Si F Turn x*it Eat ^ a resu h ^e ^‘ rst tna * instead 
of elaborating the tendency to eat 

A Principle of Learning We propose the following partial and preliminary 
statement of a Principle of Learning A stimulus acquires for its next occurrence 
a magnitude of instigating force for an activity that » a positive function of the strength 
of the action tendency expressed in the activity This means that if a particular 
response X occurs as the expression of the elaborated tendency for activity A 
and <7 (7\ a ) in the presence of a given stimulus (.S') and is followed by a 
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heightening of T x Q to a level above the one of the just previous occasion 
when 7\ a was expressed in the presence of S, the magnitude of instigating 
force s r x a will be increased 1 his, we presume, is what happens on what is 
traditionally called a reinforced trial In our T-maze example, the activity 
of turning left at the choice point (S 8 ), which expresses the tendency, 
r Tttrn Lett Eat > is immediately followed by the unconditioned instigating 
force of food, UiS r Fot , which increases the strength of T I<vt It is the height- 
ened strength of T Eat on which the new s r^ UTn Lpft j at is based 

The principle also applies to the change in instigating force tint occurs on 
a nonremforccd, or extinction trial If the T TyltR Lcft Fat is already being 
instigated by choice-point cues (S 2 ), but the stimulus of food docs not 
immediately follow to heighten the tendency to cat after the left turn, there 
subsequently will be a weaker S| F Turn Lefl Fat Why 7 Because, according to 
the principle, the strength of the instigating force of S s depends on the 
strength of the tendency to eat that is expressed in the activity on the previous 
trial, and this strength is necessarily less without a boost in the tendency that 
is provided by the unconditioned instigating force of food This constitutes 
what is traditionally called an extinction trial After a series of nonrcmforced 
trials, S 2 would be expected to lose most of its instigating force to turn left 
and eat 

This preliminary verbal treatment of the relationship of an hypothesis 
about change in the instigating force of stimulus to the familiar concepts of 
acquisition and extinction will be supplemented later in the chapter by a 
more specific and mathematical statement that will help to clarify the details 
of the hypothesis But before attempting to increase the precision of what has 
been said, there are several more general issues to be considered 

The Distinction between Primary and Secondary Reinforcement A food stimulus 
will produce an unconditioned instigating force to eat and a heightening of 
the tendency to eat This, in our view, constitutes an instance of primary 
reinforcement A nonfood stimulus such as S z , the choice-point cue of our 
example, which initially has no effect on the tendency to eat but which, 
according to our principles of elaboration and learning, acquires instigating 
force to turn left and eat by being paired with S Food (as described above), 
can subsequently provide secondary reinforcement That is, immediately 
following the occurrence of running from the stimulus situation of the start 
box (Sj), the conditioned instigating force to turn left and eat of5 2 increases 
the strength of tendency to eat This, m turn, accounts for the change m the 
instigating force of S l7 the start-box cue Primary reinforcement is provided 
by unconditioned instigating forces Secondary reinforcement is provided by 
conditioned instigating forces The two events are alike in that both involve a 
stimulus-produced increase in the magnitude of a behavioral tendency 
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following the activity of interest And, in both cases, this can be observed on 
a subsequent occasion to have increased the strength of instigating force of 
the immediately preceding stimuli for the tendency supporting that activity 
But alike as primary and secondary reinforcing events are in their impli- 
cations for learning, they are usually very different in their more immediate 
motivational effects The presence of food produces not only a heightening 
of the tendency to eat but also an occasion for the activity of eating The 
consummatory value of eating produces, almost immediately, a decline in 
the strength of tendency to eat and a stabilization of the tendency at a lower 
level defined by F\c The secondary reinforcing stimulus, in contrast, does 
not itself provide an immediate occasion for the consummatory activity So 
normally this event is not immediately followed by reduction m the strength 
of tendency During exposure to the conditioned instigating force of a 
secondary reinforcing stimulus, the behavioral tendency will move toward 
a level defined by F/c , but this c is substantially less than the c of eating 
itself This distinction helps to identify what it is that primary and secondary 
reinforcing events have in common a stimulus that functions as a strong 
instigating force to heighten the strength of a tendency 

The change in instigating force of concurrent or immediately antecedent 
stimuli is relevant and important for instrumental learning But we must not 
ignore the uncommon aspect of primary and secondary reinforcing events — 
the response side — which, in one case, involves preparatory activity and, in the 
other case, consummatory activity The latter, in our view, does not differ 
qualitatively from the former but does differ quantitatively m the magnitude 
of the consummatory value of the activity And the substantial difference in 
consummatory value accounts for the grossly different immediate motivational 
consequences of primary and secondary reinforcing behavioral events In 
our view, the tendency-reducing aspect of the primary reinforcing event, for 
example, the reduction of the tendency to eat caused by the eating of food, 
has nothing whatever to do with reinforcement as is supposed in the drive- 
reduction principle of reinforcement Our view of reinforcement corresponds 
more to the incentive-motivation interpretation of Spence (1956) and to 
Sheffield’s (1954) drive-induction theory of reinforcement, and it stresses the 
tendency-enhancing property of the primary reinforcing event 

The Separable Aspects of Primary Rem forcing Behavioral Events 

Enough has been said of our conception of instrumental learning to 
warrant a closer look at the kind of behavioral event that has traditionally 
been called a primary reinforcing state of affairs Each instance involves an 
unconditioned reaction to some stimulus, some kind of behavioral commerce 
( R a ) with a particular kind of stimulus (S a ) for example, eating food, 
drinking-water, sexual activity-mate, visual exploration-no\el stimulus, etc 
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Let us continue to focus on the sequence of food (Si ood ) and eating (/?j. a t) 
as our reference Wc can discriminate four potentially independent prop- 
erties of the behavioral event and, then, can pursue the questions of what, if 
any, inherent relationships may exist among these properties and what, if 
any, correlations may now exist among the several properties as a result of 
the evolutionary history of the species 

The four potentially independent properties, as viewed from the present 
scheme, are (1) the magnitude of unconditioned instigating force (as^r* t) 
of the stimulus (5 F ood)* (2) the consummatory value (c Eot ) of the activity 
(J? Eat ) that is unconditionally provoked by the stimulus (Spoorf), (3) the 
reinforcing power of the event, and (4) the adaptive significance of the event 
The first two properties are basic to our theory of action and have been 
identified with particular parameters of the theory The latter two properties 
are not similarly basic, and we shall endeavor to treat them as derivatives of 
the theory To do this, let us consider some of the important implications of 
the basic Principle of Change of Activity in combination with the Principle 
of Reinforcement outlined in the preceding pages and specifically in reference 
to the pursuit and the eating of food We shall search for suppositions that 
might be advanced about primary reinforcing behavioral events in general 
Of first importance is the fact that the instigating force of the food stimulus 
(^Food) invariably precedes the activity of eating (/? Eat ) This means that 
■Spood wl M always have its enhancing effect on the behavioral tendency (7' Ettt ) before 
(*Eat) can be S m t0 bave consummatorji effect on the tendency The efTect of the 
natural temporal order is accentuated by initiation consummatory lag An 
example of this is shown in Figure 5 1 

General observation tells us that the instigating force of most food stimuli 
is normally strong but that the consummatory value of eating most foods is 
also normally quite substantial Appetite is enhanced by the initial tastes of 
the meal But the tendency to eat normally declines as eating and ingestion 
continues, so that the activity is in time interruptible The individual, in 
fact, does change from eating to some other activity before again initiating 
activities that culminate in eating We also know that the behavioral event, 
food eating, is normally reinforcing and that the activity of eating also has 
great adaptive significance It supplies substances that are required for the 
continued health and vigor of the individual and without which individual 
survival and survival of the species would be impossible 

Now, given the principle of change of activity as an initial premise, let us 
consider what would happen if food stimuli had their assumed property of 
strong instigating force but the activity of eating had very little, if any, 
consummatory value Once contact with food had been made and eating 
had been initiated, the tendency to eat would continue to rise to a very high 
level defined by s F00d ^E3.t/ c Eati and W1 *h the exception of the exhaustion of 
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Figure 5 1 Growth and decline in the strength of the tendency to eat as a function 
of different onset times for instigating and consummatory forces 

the supply of available food, the individual would continue eating and would 
be extremely resistant to change from the activity of eating to some other 
activity Notice the broken line path tn Figure 5 1 We might presume that 
this combination of strong v S F Eat from S Food with weak c Eat from R Eat 
would be a maladaptive combination because (1) it would drastically reduce 
the probability of engaging in other activities that are requisite for survival 
of the individual and species, and (2) it would greatly increase the proba- 
bility that the individual would be intensely involved and literally trapped 
rn a given activity for a great length of time and, therefore, much more 
subject to attack by predators We might suppose, then, that the selective 
process of evolutionary history by now would have worked generally to 
eliminate the particular combination of strong y^Fwith weak c, thereby, 
producing a positive correlation between the magnitude of the unconditioned 
instigating force of stimuli to engage in a particular kind of activity and the 
consummatory value of that kind of activity 

In contrast, consider another logical possibility that food stimuli had very 
weak unconditioned instigating force but that eating had its typically strong 
consummately value According to the Principle of Change of Activity, we 
would expect that it now would take a substantial duration of exposure to 
food stimuli to strengthen the tendency to eat — enough so that eating would 
be initiated and that this would be followed by an immediate decline in the 
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strength of tendency to eat toward a very low level defined by s rooa ^ 

The individual, in other words, would cat less frequently and then would not 
eat much before being tempted away to engage in some other kind of 
activity 7 his is obviously another maladaptive combination, especially if it 
were typical of the kinds of activities that arc required for survival of the 
individual and the species 

By this line of reasoning, from the principles that have been introduced, we 
are led to the general conclusion that even though there might be no 
inherent relationships among the several separate properties of primary 
reinforcing behavioral events, evolutionary history by now would have pro- 
duced certain obvious correlations among these separable properties, but 
ones for which occasional exceptions should still be found in the state of 
nature 

First, there should have been a relatively rapid extinction of individuals 
and species for whom the unconditioned instigating force of stimuli to engage 
in activities that are required for survival was weak and inadequate They 
would die off for want of engaging in the requisite activities sufficiently to 
maintain health and vigor Second, but for different reasons, a similar fate 
should have befallen members of a species who, although strongly instigated 
to engage in certain activities, were deficient in shutoff mechanisms In the 
terms of the present theory, they were members of the species for whom the 
consummatory value of an activity requisite for survival was too low 

Finally, we should expect that individuals and species for whom prevalent 
stimuli of the environment produce very strong instigating forces to engage 
in many different activities that have little, if any, particular adaptive 
significance would also soon tend to become extinct For even if significant 
adaptive activities were as strongly instigated, the sheer number and variety 
of competing activities would mean that something less than an optimal 
amount of time would be spent m activities requisite to health, vigor, and 
survival This suggests that, although exceptions to the rule may still be found 
in a state of nature, we should expect to find that the average magnitude of 
instigating force of stimuli to engage in activities that have adaptive signifi- 
cance, generally, will exceed that of stimuli to engage in activities that have 
little adaptive significance Yet some of these other behavioral events, not 
particularly crucial from the viewpoint of survival and evolution, may 
constitute primary reinforcing events because the instigating force of their 
stimuli is quite strong The compelling, enjoyable quality of certain complex 
patterns of stimulation, which produce an activity often called aesthetic 
appreciation, may be a case in point 

The conclusion reached from an application of the present conceptual 
scheme to the analysis of several aspects of the behavioral events that have 
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been identified as primary reinforcements is clear some earlier hypotheses 
concerning the nature of reinforcement have mistakenly viewed one or 
another of the obvious correlations between the reinforcing property and 
some other property of a behavioral event that are accidents of evolutionary 
history as an inherent, causal relationship Thus, for example, the need- 
reduction principle of reinforcement (Hull, 1943) is suggested by the fact 
that many reinforcing behavioral events have adaptive significance It would 
be expected to cover a large number of instances of primary reinforcement, 
but not all of them, according to the present argument And this seems to be 
the state of the evidence concerning the generality of that principle Accord- 
ing to the present argument, we should expect to find reinforcing events that 
have little, if any, adaptive significance, particularly if we create experi- 
mentally some behavioral possibilities that have not often arisen in the 
natural habitat of a given species 

The drive-reduction principle of reinforcement (Miller, 1959, Brown, 
1961), one step removed from the biological need reduction hypothesis, 
focuses more on the property of most primary reinforcing behavioral events 
to reduce the tendency that motivated the behavior In the present scheme, 
this concept is approximated by the concept of the consummatory value of 
the activity And again we have argued that even though evolutionary 
history should have produced by now a correlation between the reinforcing 
power of an event, which we identify with the magnitude of the uncondi- 
tioned instigating force of the stimulus to engage in what is commonly called 
the goal activity, and the consummatory value of the activity (that is, its 
property of reducing the tendency that caused it), the latter plays no essential 
role in the process of reinforcement 

The Concept of Reinforcement in Perspective 

The Empirical Law of Effect, which states that certain behavioral events 
enhance and that other behavioral events do not enhance the subsequent 
probability of the occurrence of the particular activities that have preceded 
them, has provided the central guide for 70 years of research on learning 
In our view, the process that accounts for this enhanced probability of the 
occurrence of a “reinforced” response under certain conditions, also, 
accounts for the stability in the probability of the response under other con 
ditions, and the decreased probability of the response under still different 
conditions 

The change in the instigating force of a stimulus os a function of its most 
recent moluational consequences is ubiquitous The traditional concept of rein- 
forcement merely identifies one subclass of instances the ones in which R x 
to S x is immediately followed by a substantial increase in the magnitude of 



154 TJir DYNAMICS Or ACTION 

some behavioral tendency T a that is caused by the instigating force bt fa of 
the stimulus S 2 that follows R x According to the principle oflcarning that 
has been introduced, the subsequent magnitude of sj*\ a produced by S x 
will always be influenced by the magnitude of T a on the most recent 
occurrence So, when the stimulus consequence of It i produces strong 
instigating force, it is likely that subsequently Si r x a will be stronger When 
the stimulus consequence of R x produces relatively weak instigating force 
(as on an extinction trial when the rewarding stimulus is omitted), it is 
likely that subsequently St F x a will be weaker and, hence, that there will 
be a decreased probability of occurrence of It ^ There arc many other 
instances in which the stimulus consequence of R ^ appears to have very 
little, if any, effect on the subsequent latency, the probability of occurrence, 
or the magnitude of R\ It would appear that in these instances the insti- 
gating force 0 , produced by 5, had not changed in magnitude 

To appreciate how stability as well as change in the motivational impli- 
cations of environmental stimuli can come about, we must make a more 
complete and thorough analysis of the details of behavior m the instrumental 
learning paradigm Let us do this by considering the instance of a rat running 
from a starting box, through an alley, to a goal box containing food A 
particular trial involves a change from some other activity A to initiation of 
the run ( R x ) m the start box (5,), continuous exposure to the cue of the alley 
(S 2 ) as the run through the alley (Ry) proceeds until the goal stimulus ( S a ) 
produces the consummatory reaction (R a ) on the so called reinforced trials 
During training the heightening of T a by the vs F a of S Q immediately 
following R y to S z produces growth in j a This acquired secondary 
reinforcing property of S 2 , in turn, produces a growth in Sy F x y a of S x 
Given ideal conditions, the level of T x F a required to produce the initiation 
of the run will be the same on successive trials (because T A and T Bj are 
constant), but the time required to produce this level of tendency (the 
latency of R x ) will decrease because Sy F^ F 0 is increasing in strength And 
even though the level of tendency to run and to eat is the same at the imti 
ation of the run on successive trials, it will rise more rapidly during the run 
and to higher and higher levels on successive trials, each controlled by its 
ever increasing asymptote, Sf F y 0 /c F , because Sj F f 0 is also stronger on 
each successive reinforced trial whereas c Y does not change This is why the 
level of the tendency to eat as the animal enters the goal box just prior to 
exposure to S 0 is higher on successive trials and, consequently, why the 
maximum level attained by T a following the constant boost from the 
unconditioned instigating force of the food, is greater on each successive 
trial This is the condition required for continued growth in the magnitude 
of instigating forces to undertake the preparatory or instrumental approach 
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activities that constitute striving for the food But as the magnitude o f 8 F Y G 
grows on successive trials, and the level of tendency produced by it rises, 
the animal will run faster, for the magnitude of tke tendency is expressed tn the vigor 
of the response 

The increasing speed of the animal’s instrumental approach activity thus 
will serve to limit the length of exposure to S 2 The faster it runs, the shorter 
the exposure to S 2 Thus, after a number of trials, the decrease in duration of 
exposure to S 2 can, on some trial, exactly compensate for the increase m 
sfr a attributable to the last rewarded trial When this happens, the animal 
will enter the goal box on that trial with the same level of tendency it had on 
the previous trial And following the usual boost in T a , provided by the 
us^a °f the maximum level of T 0 will be the same as on the preceding 
trial When this happens, the magnitude of gfx y a aTJ d sfy a will 
stabilize and, for all intents and purposes, so also will the level of tendencies 
reflected in the measures on ft x and R T in that situation This stabilization 
in the food-seeking behavior, often referred to as habitual behavior, comes 
about even though the process by which the instigating force of a stimulus on a subse- 
quent trial is determined by the magnitude of tendency following the response on the 
preceding , or most recent trial , continues to operate on each occasion 

During a series of reinforced trials, the learning senes, the increase in 
speed of instrumental approach response attributable to the growth of the 
instigating force of vanous environmental stimuli limits the duration of that 
activity This tends to work against the tendency in its approach to asymp- 
tote The tendency probably does not rise as high as it might if a longer 
duration or exposure were maintained over trials 

During the extinction series, the influence of vigor of the animal’s response 
on the duration of exposure to the instigating forces has just the opposite 
effect As the extinction senes begins, S a (the food reward) is withdrawn and 
S 3 (an empty goal box) takes its place m the temporal sequence S x — S 2 — S 3 
The stimulus of the empty goal box mil initially produce serene conditioned 
instigaUng force to eat, since it has been repeatedly associated with eating 
and, thus, should serve as secondary reinforcement But the boost in the 
magnitude of the tendency to eat on the first extinction tnal will be much 
less than the one previously produced by the goal box stimuli and the food 
As a result, s F r 0 and S F X , 0 will be weakened The latency of initiation 
of the run (R x ) will increase, and the tendency will move toward a new and 
lower level defined by s F r a /c r during the nrn on each consecuUvc 
extinction trial As the tendency during the course of the run becomes 
weaker over trials, the speed of the instrumental approach response v% ill also 
decrease This will serve to increase the duration of exposure to the now 
weakened instigating force and, thus, enhance the possibility that the 
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magnitude of the tendency will approach its new, and lower limit defined by 
S F Y a fc r on each consecutive trial 

* It is apparent that there is an asymmetry in the effect of speed of the 
instrumental response on the duration of exposure to those stimuli that 
instigate approach to the goal When the instigating force of these stimuli is 
being strengthened during the reinforcement scries, the effect of increased 
speed of response is to reduce or limit the magnitude of the increase in S J ~ j a 
that will occur on consecutive trials When the instigating force of these 
stimuli is being weakened during the extinction senes and when the value of 
S JF T a jc r has fallen below the level of initial strength of Tj a , the effect 
of the decreased speed of response is to enhance the decrease in magnitude of 
s F r a that will occur on each consecutive trial This asymmetry is elimi- 
nated when the duration of exposure is not contingent on the vigor of the 
instrumental approach response as, for example, in the contrived conditions 
of classical conditioning when the interval between S x and S a is fully 
controlled by the experimenter 

We shall now discuss classical conditioning This provides a good oppor- 
tunity for the presentation of a mathematical statement of the hypothesis 
concerning change m the instigating force of a stimulus and for the study of 
its implications in the simplest instance of learning Following this, we shall 
return to some of the complexities in the ordinary instances of behavior 

CLASSICAL CONDITIONING 

A classically conditioned response is an expression of a tendency It is not 
the complete activity that occurs following a conditioned stimulus but only 
a part of that activity In classical conditioning, just as in instrumental 
learning, the instinctual reaction to the unconditioned stimulus is elaborated 
over trials Pavlov (1927) noticed this in regard to salivary conditioning (the 
domain that we use for reference in our discussion) when he acknowledged 
that the CS produced complex motor adjustments (for example, orienting 
responses) as well as salivary reaction He chose to confine his observations 
to the salivary response but did so knowing that he was leaving out a signifi 
cant portion of the dog s conditioned activity We follow him in focusing our 
attention on the measures of the salivary response, now, however, treating 
them as measures of the strength of the tendency derived from the uncon 
ditioned stimulus of food We acknowledge that by dealing with only the 
salivary data we ignore parts of the elaborated tendency to eat but we do 
so on the assumption that a quantitative measure of salivating is an accurate 
index of the strength of the tendency to eat 

In this section, we apply our hypothesis concerning the change in the 
instigating force of a stimulus to simple salivary conditioning and develop 
certain aspects of the hypothesis mathematically The first paradigm to be 
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examined is the one in which the onset of the CS precedes that of the US and 
the two stimuli terminate together Figure 5 2 diagrams this relationship and 
designates t x as the duration of the CS before the US occurs and t 2 as the dura- 
tion of the US The overall duration of the CS is, thus, + / 2 

Further Development of the Principle of Learning 

We now refine the preliminary statement of the Principle of Learning 
given earlier by adopting a particular working hypothesis Thus far we have 

CS I I 


US 

Figure 5 2 A simple classical conditioning paradigm in which the CS precedes the 
US in onset and the CS and US terminate together 



said only that the magnitude of the instigating force acquired by a stimulus 
is a positive function of the strength of the expressed action tendency We 
now propose a more complete and quantitative Principle of Learning a 
stimulus acquires for its next occurrence a magnitude of instigating force for an activity 
that is proportional to the maximum value attained by the product of the strength of the 
perceptual tendency of the stimulus and the strength of the action tendency expressed 
during the interval of the activity 2 In symbols, this is given by the rule 

(A)tf + . = A[<TJ, (TxJ.hu* (5 1) 

where (T t ) represents the perceptual tendency, X is the constant of propor- 
tionality, and ( Tji) represents the action tendency This is a recency hypothesis 
On each occasion when a tendency is expressed in an activity in the presence 
of a stimulus, the magnitude of instigating force of the stimulus for that 
activity is replaced by a new magnitude of instigating force that depends on 
the strength of the tendency then expressed The increase or decrease in the 
instigating force of a stimulus that occurs on an acquisition or extinction 
trial, depends directly on the strength of the tendency expressed on that trial 
and only indirectly on previous trials Let us examine this process in detail by 
using the simple paradigm of Figure 5 2 

2 The perceptual tendency was introduced in Chapter 2, and is shown in Figure 2 24 The 
ticking metronome (in Pavlov s experiment) functions as an instigating force for the con 
scious perception of a ticking metronome The perceptual tendency, thus produced and 
strengthened, mediates instigating force for overt reactions The strength of this perceptual 
tendency is influenced by the duration of exposure to the instigating force of Us stimulus 
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To simplify matters, we assume that only the CS and US have instigating 
force for the tendency to salivate, that trials arc spaced sufficiently apart so 
that the inertial tendency to salivate is near zero and is negligible when the 



Figure 5 3 The theoretical analysis of the first three conditioning trials for the 
paradigm shown in Figure 5 2 (See the text and the Mathematical Notes for the 
explanation and mathematical derivation ) 

CS is presented, and that no other stronger and incompatible tendencies 
prevent the immediate expression of any tendency to salivate that is present 
We also assume that the CS initially produces no instigating force to salivate 
[that is, ( ClS F Sal ) j = 0] and that the unconditioned instigating force of the 
US remains constant at us ^Sa.i Furthermore, we assume that the initiation 
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consummatory-Iag durations for the CS and US are negligible and can be 
ignored 3 and that the consummatory value of salivating is relatively small, 
so that the tendency to salivate rises toward asymptote over the duration of 
the CS and US finally, we assume that the rate of decline in the perceptual 
tendency that is instigated by the CS (see, again, Chapter 2) is less than the 
rate of rise m the tendency to salivate, so that the maximum product of the 
two tendencies is always at the end of the US interval This assumption is 
reasonable for the paradigm of Figure 5 2 but is probably not reasonable 
for other paradigms, for example, those of delay, trace, and backward 
conditioning 

Figure 5 3 illustrates what happens during the first three trials of con- 
ditioning according to the theory On Trial 1 with cs^s&i = °> on ty the US 
is effective tn strengthening the tendency to salivate (T^j) Since the 
duration of the US is t 2 , the duration of exposure to the instigating force of 
the US, t 7 S F s&1 , is similarly t 2 , and the maximum value of !r Sa , attained is 
Ct/s^sai/ f Sfti3(^ “ **), according to our basic expression for the growth 

of a tendency when it is being instigated and consumed (Equation 111) and 
when (r SM )i = 0 

According to our recency hypothesis, the magnitude of the instigating 
force of the CS is now changed from (cs^sai)i = 0 to 

(«U = A'P ^Si!(l 

L C S al J 

in which A' now also includes the constant value of ( T ei ) from trial to trial 
When the individual is again exposed to CS on Trial 2, this instigating 
force to salivate, newly acquired by CS, increases !T Sa , during t u as shown in 
Figure 5 3, before the onset of the originally effective US During the interval 
only c ^Fj, a i has an effect But during the interval t z both the CS and the US 
provide instigating force to salivate Hence, according to our rule for com 
bmation of the strengths of tendencies that refer to the same reaction (see 
Chapter 3) , the total strength of !T Sal is now given by the sum of the separate 
contributions from the CS and the US It is apparent in Figure 5 3 that 
(T Sftl ) 2 reaches its maximum strength at the end of interval t 2 as given by 
the expression 

(TWl)a = ksfsak fi _ ’■) (5 2 ) 

Cs B I Caai 

Equation 5 2 indicates the general expression for the maximal strength of 

3 The derivation for the case where the initiation consummatory tags for the CS and US 
are taken into account explicitly, involves more complex equations but it does not yield a 
basically different statement about the conditioning process The same can be said when the 
inertial tendency is assumed gi eater than zero but constant across trials 
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Figure 5 4 The acquisition and extinction of cs^R f° r the paradigm given in 
Figure 5 2 See Equations 5 3 and 5 4 for the relevant mathematical functions 

^Sal that holds true for all trials given the paradigm under consideration 
To determine the value of for any specific trial, the magnitude of 
cs F Sal must be known for that trial For Trial 2, 

(<»Aw). = A'[ asfki (1 _ e -«.i '.)] 

L *Sal J 

as already shown above So by substitution of this quantity for (cS^Sftl) 2 in 
Equation 5 2 we obtain the strength of ( Fg^) 2 Now we can proceed to 
account for {cs^sa^s in terms of the strength of (F Sa j) 3 and so on In the 
notes at the end of the chapter we continue the trial by-trial analysis and 
arrive at the general expressions for the magnitude of cs^s * i on an V tna ^ 
and for the limit of conditioning for the conditions under examination 
Figure 5 4 plots the predicted growth of CiS F Sa i over trials and shows the 
negatively accelerated function that represents the acquisition of instigating 
force for some activity (or reaction) by a stimulus under the temporal con- 
ditions given m Figure 5 2 The change in magnitude of cs F Sa i is brought 
about in training, given the recency hypothesis, because the stronger F Sa i 
produced by a stronger cs^sai on each trial is enhanced still further each 
time by exposure to the constant jjs^bh.i °f the US 

The same principle applies equally well to extinction of 0jS F Sa j when the 
US is no longer presented to give the tendency a boost on each trial Since 
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the principle relies on recency alone, any change, whether upward or down- 
ward, in the maximal strength of T Sal that is expressed on a given trial will 
be reflected in the strength of CS F Sal on the next trial On an extinction 
trial, the US is omitted This means that the maximal strength attained by 
7g al is given by the influence of CS alone In the notes, we repeat the analysis 
to account for the changes in CS F ’ Sa i that occur as a result of the omission of 
US during extinction as shown for three trials in Figure 5 5 The top graph 
tracks the strength of the tendency to salivate for the last acquisition trial 
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on which both the CS and US occur. The next three graphs follow T Stki over 
time within each of the first three extinction trials It can be seen that the 
maximal r Sal is less on each succeeding extinction trial Since the magnitude 
of cs r Sa i is directly dependent on the maximal 7' Sn | on the previous trials, 
these graphs also show the diminished cficct of f 9a j during the course of 
extinction Under the conditions assumed, ci^sai diminishes from its 
terminal acquisition level m a negatively accelerated decline to zero as 
extinction trials arc continued An example of an extinction curve for 
os r 8a , is included in Figure 5 4 along with the acquisition curve 

The acquisition and extinction functions just derived have the classical 
negatively accelerated shape traditionally proposed for these curves Their 
appearance, however, results from the assumptions made about the con- 
ditioning situation, not from the hypothesis about conditioning itself Our 
principle of learning is one of strict recency implying that the magnitude of 
the instigating force of a stimulus changes discretely from one trial to the 
next and that the new magnitude of the instigating force of a stimulus is 
determined solely by the strength of tendency expressed most recently in the 
presence of that stimulus If the environment provides a series of identical 
trials for an organism, the acquisition or extinction of the instigating force 
will be gradual and monotone If conditions fluctuate from trial to trial, 
however, the changes in the instigating force of a stimulus will be irregular 
and can vary in direction as well as in magnitude 

Parameters of Conditioning 

The duration of the CS and the US and the time relationships between 
these two stimuli are known to have effects in classical conditioning Some 
of these effects are studied under the headings of delay, trace, and backward 
conditioning We plan to discuss certain aspects of these topics in a prelimi- 
nary way but, before we do so, we wish to explore the implications of another 
parameter that is especially important from the standpoint of the present 
theory This is c, the consummatory value of the activity 

The maximum strength of T Sal attained on any trial during acquisition 
and extinction is a function of the parameter c Sal (see Equations 5 3 and 5 4 
in the Mathematical Notes) With fixed values for the other parameters, 
large c Sal will result in small (r sal ) M a* and small c Sal , n large (r sal ) Max In 
fact, for very large c aaI , almost no conditioning and very rapid extinction 
will occur And interestingly, for very small r Sal , unless X and t t 4- t z are 
correspondingly small, there will not be an asymptote for CS F S&1 m acquisi 
tion nor a decline in c<s F Sal during extinction 

It seems likely that evolution has placed constraints on the magnitudes 
of c that actually obtain for most activities of organisms living in the world 
today for reasons similar to the ones presented earlier For example, it is 
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easy to see that survival is not well served if the instigating force of a stimulus 
for an activity increases without bound with repeated trials Under these 
conditions, the organism would have a greater and greater share of his time 
taken up by that activity and would be trapped m it eventually It is an 
interesting conjecture, however, that some activities for some organisms 
might have this property but that the world has been so arranged for these 
organisms that their survival has not yet been threatened 
We now consider briefly how variations in the temporal parameters of the 
CS and US relate to our hypothesis about learning Until now, we have 
confined our discussion of conditioning to the situation in which it could be 
assumed that the product of the perceptual tendency ( T cs ) expressed in the 
perceptual activity for the CS and the tendency to salivate ( T Stll ) was 
maximal at the end of the US interval When this assumption cannot be 
made, as would be the case in backward conditioning, and as also could be 
true in delay and trace conditioning, the maximum product of the strengths 
of T ei and T Sai> as specified in Equation 5 1, becomes a critical consider- 
ation The maximum of the products of the strengths of the two tendencies 
evaluated instant by instant across the time for a trial will not necessanly 
involve the maximum strength of either tendency taken individually 

In trace conditioning, for example, the CS comes on and goes off before 
the US comes on Hence, the cs^R cannot be expected to gain the full effect 
°f { T R ) Max or of ( T cs ) mx The precise value of the new C s^r will depend on 
the maximum value of the product of the two tendencies Similarly, in the 
case of backward conditioning, in which the CS is presented subsequent to 
the offset of the US, the degree of conditioning, if any, will depend on the 
maximum product achieved The trace and backward conditioning paradigms 
are illustrated in Figure 5 6 along with the theoretical analyses just outlined 
The path of T ei is shown by the dotted curves and that of T n by the solid 
curves and, in each case, it will be the maximum value of the product of the 
two tendencies that gives the new CS F R We continue to assume that the 
initiation consummatory lag is negligible for T R because it makes presenta- 
tion simpler and does not change m any basic way the conclusions we reach 
The details of the path of T et within the time of a trial, however, are critical 
to our discussion and we have included the initiation consummatory lag for 
this perceptual tendency m all three conditioning paradigms This effect 
appears as the linear growth in T t , immediately following the onset of the 
CS after which T c , begins its approach to asymptote From the three panels 
of Figure 5 6 it is apparent that there is an optimal timing of the onsets and 
durations of the CS and the US for best conditioning and that trace, back- 
ward, and delay conditioning all deviate from these optimal conditions 
Some data from the studies of classical salivary conditioning suggest that 
the present hypothesis concerning learning may be pointed in the nght 




Figure 5 6 Trace, backward, and delay conditioning paradigms showing the ten- 
dency for the CS perceptual activity (T ct ) and the action tendency (7* R ) on the first 
trial 


direction For example, Ellison (1964) reports the results reproduced in 
Figure 5 7 for delay and trace conditioning The left-hand set of graphs is 
for a CS-US interval of 8 sec, and the nght-hand set for one of 16 sec From 
the standpoint of the present theory, the most striking and encouraging 
aspect of these data is the rising strength of tendency over the effective 
duration of the CS In fact, the shapes of the curves of Figure 5 7 are not 
unlike the ones presented for the theory in Figure 5 3 It appears that some 
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of the mam features of classical sain ary conditioning data, including the 
ones attributable to delay and trace procedures and to the size of the GS US 
interval as well as the ones related to the dynamic properties of stimuli 
operating over time, can be encompassed by the theory of action enriched 
by a principle of how change tn the instigating force of stimuli comes about 

More Complex Changes tn the Instigating Torcc of a Stimulus 

Our earlier discussion of how the recency hypothesis of change in insti- 
gating force can account for the increases, the decreases, and the stability in 
the strength of instigating forces begins to suggest some possible complexities 
in the changes of the instigating force property of a stimulus that tend to be 
ignored in the traditional account or selective learning One of the most 
common of them should occur when the tendency to undertake the activity 
of interest is a compound action tendency, that is, a tendency produced by the 
summation of separate elemental action tendencies (7\ j + 7\ K + 

T x £,)> all of which refer to the same next step in activity (A ) but to different, 
nonsubstitutablc anticipated consequences ( J , A, and L) This situation 
would be likely to arise when the critical stimulus situation produces a set 
or constellation of different forces to undertake the very same activity, for 
example, F x j, F x F x L These separate instigating forces (each 
attributable to actual past experience in the same or similar situations or to a 
displaced derivative of some other direct instigating force produced in the 
situation) influence the strength of separate tendencies to undertake activity 
X in that situation Under these conditions, it is meaningful to speak of the 
total force to undertake a particular activity that is attributable to a constella 
tion of forces to undertake that activity in the given situation 

It is clear from earlier discussion that on a particular occasion when 
T x j -f T x x -f- T x L are all being expressed in activity X , motivated 
by the compound T x j K L , the several different outcomes that would 
normally have the effect of producing a subsequent increase in force, 
stability of force, and a decrease in force might all occur on a given trial but 
each in reference to a different tendency For example, the immediate 
consequences of activity X might do all of the following (1) produce a 
strong F Jt thus heightening Tj and strengthening F x J} (2) producejust 
sufficient F k , given the speed of instrumental approach to account for the 
stability of F x K , and (3) fail to include any F L , thus, producing the state of 
affairs that weakens F x L The net result of these several changes in the 
motivational implications of the critical stimulus might be a higher or lower 
probability of occurrence of activity X on a later occasion or no change in the 
probability of occurrence The change in behavior between Trial 1 and Trial 
2 depends entirely on the nature of the several changes in the instigating 
force property of the stimulus 
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CS». ALL TRIALS 

CS», TCST TRIALS ONLY 
- - CS-, ALL TRIALS 

Figure 5 7 Data from Ellison (1964) on the conditioned salivary response as a 
function of delay and trace procedures with 8- and 16-second CS-US intervals 

Lawrence and Festmger (1962) have approached this complicated ques- 
tion in their analysis of the effects of intermittent reinforcement by suggesting 
that, when an animal is not given food reward on every trial during the 
acquisition phase of training, it has an opportunity to discover some other 
kind of gratification in the empty goal box on nonremforced trials. Thus it 
has an additional basis for later preferring to undertake the activity during 
the extinction series when food reinforcement no longer occurs. The present 
analysis highlights the need to distinguish between the constellation of forces 
and the magnitude of the total force to undertake a particular activity in a 
particular situation and suggests that the effect of omitting a particular 
incentive during extinction will have quite different results when the action 
tendency expressed is elemental than when it is compound 

To complete our analysis of what happens on the so-called reinforced and 
nonreinforced learning trial, wc must also consider what, if anything, 
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Figure 5 7 Continued 


happens to the instigating force of the critical stimulus to engage in some 
Other incompatible activity Y when the tendency to engage in activit> 1* is 
not dominant and therefore is not expressed in behavior The stimulus 
situation can produce not only a constellation of different forces to undertake 
a particular activity A’, which together constitute the total force for A', but 
also a hierarchy of total forces to undertake mutually incompatible activities 
X, }', and Z We now arc asking What happens to Tj and F z when, in fact, 
the response to the stimulus is A' and neither T, nor T t are expressed on 
that occasion’ 

Our present view is that nothing happens to the instigating force to 
undertake an activity vshen the tendency to undertake that activitj » not 
expressed in bchav lor * On Trial JV + f * tt will ha\ e the same strength as on 
Trial AT If our presumption is correct, there should be no change in F, or 
r z attributable to disuse (that is, nonoccurrencc) of the activities 1 and Z 

* \\c assume that a more molecular analvm vail *how ihc important rote of the tmvjry 
feedback from an activity in the learning procew Xml there u »en»ory feedback only f -r 
activities that do occur 
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even over a great number of trials on which the tendency to undertake some 
other activity was dominant However great this number of trials may be, 
our basic assumption concerning the persistence of unexpressed inertial 
tendencies and its implication of spontaneous variability in behavior implies 
that sooner or later T r and T z will attain dominance in the situation and 
will be expressed in activities Y and Z with consequences that will then serve 
to modify the strength ofF r and F z according to the principle of learning 

SUMMARY 

In this chapter we have attempted to reconcile the concepts introduced to 
account for contemporary dynamics of action with the traditional concepts 
of conditioning and selective learning The latter fields of inquiry have been 
mainly concerned with the way in which actual experience (training) 
changes the behavioral implications of particular stimuli for an individual 
Learning as traditionally studied constitutes what we refer to as a change m 
the instigating force of stimuli for a particular individual and the elaboration 
of his more primitive behavioral tendencies 

Our view of how goal directed behavior develops in lower animals (not 
greatly different from the traditional view) begins with the usual assumption 
of a number of instincts, that is, predispositions to react in certain ways (/?<?) 
to certain stimuli ( S a ) These include what are generally called the primary 
reinforcing states of affairs They are the given behavioral ends for which 
animals learn effective means and for which they periodically strive later in 
life One may use the term intrinsically-regulated behavior (Koch, 1956) in 
reference to activities, like eating, which are undertaken as ends in themselves 
because the nervous system is constructed so that exposure to a particular 
stimulus (S a ) will produce unconditioned instigating force ( US F) to under- 
take the particular activity ( R a ) One may also refer to them as intrinsically 
enjoyable activities This acknowledges that the inner affective life of an 
individual bears a systematic and lawful relationship to his overt, behavioral 
life 

As learning proceeds, many different activities (for example, locomotor 
activities) that are initially motivated by relatively weak unconditioned 
instigating forces are undertaken for the sake of their more strongly insti- 
gated, and now anticipated, consequences These activities are ones that in 
the past have been followed by the so-called primary reinforcing events 
The latter, as a result of evolutionary history, tend to be characterized by 
the strong unconditioned instigating force of the stimulus and by the sub- 
stantial consummatory value of the response In contrast to an intrinsically 
regulated and intrinsically enjoyable activity like eating, an activity under- 
taken for the sake of what it leads to, for example, running towards food, is 
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sequence of stimulus and response and the strength offeree and tendency on 
some earlier occasion This is the traditional approach m the study ol 
conditioning and learning but is not, as tve shall argue in the next chapter, 
the only valid or useful approach to the question of the determinants of the 
instigating force of the stimulus given the current state of knowledge 


MATHEMATICAL NOTES 

The working hypothesis we have adopted for the conditioning of insti- 
gating force to a stimulus is one of recency It states that "a stimulus acquires 
for its next occurrence a magnitude of instigating force for an activity that is 
proportional to the maximum value attained by the product of the strength 
of the perceptual tendency of the stimulus and the strength of the expressed 
action tendency during the interval of the activity” (see Chapter 5), which 
is represented in symbols as 

UFjOvn-WF.,), (5 1) 

In the text (pp 157 to 162) we outlined the way m which a CS would 
acquire instigating force for salivating in a standard conditioning situation 
made simple by several assumptions (pp 158 to 159) Only the first three trials, 
pictured in Figure 5 3, were taken up in detail, however, and we wish to 
make a more complete derivation in these notes Again, we shall analyze the 
conditioning trial by trial and shall then proceed to generalize the result as 
the emerging pattern becomes apparent 

As is shown in Figure 5 3, the path of {T tv ) t , the perceptual tendency of 
the CS, over the duration of the CS is identical from trial to trial and, for 
the conditions under examination, the maximum product of {T Sjf ) t and 
(Tj^), always occurs at the end of the US interval This allows us to rewrite 
Equation 5 1 as (crs^saOA+i = ^(Tg. » i)at where A' is the product of A, the 
constant of proportionality, and {T Cly ) ti+lt , the value of T et at the end of the 
US interval on each trial, and where (T Sal ) A = (T Se> i ¥ )i 1+{| in order to 
simplify the notation 

According to Equation 111, describing the path of an action tendency 
when subject to both instigating and consummatory forces, and the rule for 
combining the strengths of tendencies that refer to the same activity (see 
Chapter 3) we are able to write the expression for (T Sfcl ) A , the maximal 
tendency to salivate on any trial, which occurs at the end of the US interval 
This is 

(r Sa ,) A = (° sFs * l ' >f ' [i _ ,-Wfc+i.*] + ^ _ -c eM 

f S«l c Sal 

By using this equation for (7s*i)a on Trial 1 with ( cs F Sal )i = 0 and 
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( -^a ai)/ — 0 by assumption, we obtain 

(rgj 1 = ^!?(i _«-«<•) 

fg a j 

It follows that 



Proceeding to Trial 2 the equation for (T Sr1 ) a yields 


(r s „,) 2 = leafkk [t _ + vs£ & (] _ r . su 

f Sal ^Sal 

By substituting for (cs^sudz a °d rearranging terms, we amvc at the more 
useful expression, 

{Ts ‘ ,)z = + A '[~^' ,+ "]j 

This quantity multiplied by X' is the value for ( cs F Sa i) 3 which can be used 
m the equation for (T Sal ) N to obtain 


(^Sal)s — US^Sal 

+ 




V <Sal /I L 

f Sal J 


OT ! [ 


1 _ f-'s.i 


T) 


It is readily seen from the values derived for the strength of ^Sal on Trials 
I, 2, and 3 that on the JVth conditioning trial we shall ha\e 

,-* S ,l «l+»*h 




+ a yf-i — 1 + + ot 1 


r«j*i 


Since CJS F Sal on Trial JV + 1 is given by 7’ times T Sal for Tnai JV according 
to our rewriting of Equation 5 1, this expression for (T Sal ) N gives the form 
of the relationship between the magnitude of cs^sii an d trials as well as 
between T Sal and trials The equation for cs F Sa i can be written 

.-f,., (f, +/,)-, n\ 


(cs^s»iK+i “ '’(os^sai)/ 

V *s*: 


L *sai J 
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since it is generated by a geometric series 


For 


0<*[- 


c Sal 


< 1 


the value of ( cs F Sat ) w+ i approaches a limit as N, the number of conditioning 
trials, gets indefinitely large This asymptotic value is 


1 (psfii.i)[l - <~‘ 8 " ' ] 
c s » 1 - 1 [1 - «-'»*> <l ' + “ 1 ] 

and represents the limit of conditioning for the situation under examination 
The learning principle continues to apply during extinction The only 
change in procedure instituted in extinction is that the US is no longer given 
This means that — 0 in the determination of T S&1 , so that for any 

trial n during extinction 

(r s .,)„ = ^ cs — 1 3»lWl Ji _ c -t ux (,,+i.lj 
c 3al 

It is straightforward to generate the values of 7' Sal and c s F s&i for each 
trial during extinction On the first extinction trial following N conditioning 
trials 

(^S»l)l = ^ CS ^' SA, ^ N+t [1 _ * -<, S»l 
c Sal 

since (cs^sai)jv+i 1S the conditioned instigating force on this trial The new 
value of cs^Sai 1S ^ (^8ai)i allowing us to wnte 


(r s .,) 2 = a ( os F s .,) K+i r! — -- •‘ 1,1+ "T 

L *SaI J 

for the second extinction trial Similarly, for the third trial 


(t-b..). = (a )-u^,) w ,r i --‘ ! " l,rt " l r 

L * 8*1 J 

and for the nth extinction trial 

(7ki>» = (A-l-Vcs^w P ~ 

L *Sal J 

The last equation translates readily into 

(cs'FV.iU, = (A )" icsF, s..W CZOm r 

L *Sal J 
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The decline m cs F Sa i dunng extinction as embodied m the equation for 
(cs^Sat) n+i holds true only if the previous condition that 

‘'Sal 

obtains Under these conditions cs F Sa i falls from its terminal acquisition 
level in a negatively accelerated fashion to zero, as extinction trials are 
continued An example of an acquisition and extinction curve for cs F Sa , 
is given in Figure 5 4 for these conditions 
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CHAPTER 6 

THE COGNITIVE CORRELATES 
OF AN INSTIGATING FORCE 


In the case of human behavior, where there exists much greater capacity 
for mediating cognitive processes and language, it is often more useful to 
describe the instigating force of the immediate stimulus situation in terms of 
statements and concepts that refer to the cognitive structure of an individual 
The essential details of his life history that would account for that cognitive 
structure are often unknown We shall consider this an alternative approach 
to the problem of specifying the strength of instigating forces to undertake 
particular activities It is represented in the contemporary study of the 
determinants of human choice and in one current effort to bring the study 
and the description of individual differences in personality into coherent 
contact with the principles of motivation, namely, m the study of achieve- 
ment motivation 

The Perspective in the Study of Human Decision Making 

The kind of theory of behavioral choice that has evolved in economics, in 
the early work of both Lewin and Tolman, and in the more refined mathe- 
matical models of the contemporary research on decision making rests on 
the premise that the instigation to undertake a particular activity varies with 
the degree of certainty (expectancy) that it will produce a given consequence 
and the value, or attractiveness, of that consequence to the individual Thus 
Lewin et al (1944) argued that the psychological force on an individual to 
undertake an instrumental activity in a path leading to a goal activity is 
related to the subjective probability that the act will lead to the goal activity 
and the valence, or subjective value of the expected goal activity 
A more general guiding hypothesis concerning the relationship between 
what we have already referred to as the total instigating force to undertake a 
particular activity and the concepts of expectancy and value is contained in 
the central premise of contemporary decision theory’ SEU = + 

y 2 lf 2 -f + y, n U„ (see Edwards, 1954) The subjectively expected utility 
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of a given activity represents a summation of the expected utilities (or to use 
the Lewiman term, of the psychological forces) attributable to all the different 
expected consequences of the activity By identifying a single instigating 
force with a particular product of subjective probability (y>) and utility of 
consequence (f/) 1 and ignoring the role that consummatory force plays 
within the theory of action, the summation involved in the calculation of 
SEU can be viewed as equivalent to the summation of the constellation of 
forces that produces the total instigating force for some activity m a given 
stimulus situation (see Chapter 5) That is, we may write total instigating 
force — SEU = Vi^i "b + Vn^n 

This concept obviously allows for the description of the composition of the 
total instigating force to undertake a particular activity in a given situation 
in terms of different kinds of immediate expected consequences and also of 
the more remote, future expected consequences of the activity (Raynor, 
1969) It provides a useful basis for the description of the meaning of an 
activity to an individual Traditionally, it has constituted a mathematical 
model of the phenomenological aspect of motivation, a refinement of 
traditional intuitive hedonism 

Having already taken the position that conscious thought (or covert 
activity) is itself to be viewed as an expression of a dominant tendency (and 
others that are compatible with it), we must soon subject the concepts of 
expectancy (or subjective probability) and valence (or utility) to critical 
examination in order to identify clearly what, from the viewpoint of the 
present scheme, they refer to But let us put off the critical examination of 
these concepts in order first to bring the Principle of Change of Activity into 
contact with this approach to the problem of determining the instigating 
force of a stimulus In the course of our discussion we shall show how the 
Principle of Change of Activity, as it applies to choice, can be employed to 
identify various empirical determinants of the instigating force to undertake 
an activity and to discover the way in which they combine when, as m the 
case of adult human behavior, there is a substantial capacity for cognitive 
mediational processes and language 

Let us begin by considering the effect on a speeding motorist of a road sign 
that states “/Inn Arbor, Next Left ” This illustrates the powerful control of 
human behavior exerted by all sorts of signs and signals for example, Stop, 
Go, I\o Parking, Ladies Room, a red light, a green light, a five o’clock 
whistle, etc In everyday language we say that the motorist who reads the 
sign feels certain (that is, he believes) that if he turns left he will be on a road 
that leads to Ann Arbor If he is interested in getting there, the sign might 
seem to an observer to provoke the activity of his turning the automobile to 

1 In the \anous phrasing? of the Expectancy x Value theory, the terms subjective value, 
valence, and utility have the same meaning (Atkinson, 1964) 
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the left The road sign obviously provides a stranger to the community with 
the kind of information about the consequences of turning left at that 
intersection that he might have received from a policeman in reply to a 
verbal query A native to the community might have already acquired this 
kind of knowledge by having turned left there on one or more occasions in 
the past and then having experienced the consequence of reaching Ann 
Arbor even before the road sign was installed Thus, for the experienced 
native, the visual cue of a particular gasoline station near that intersection 
may convey the same information as the road sign to the stranger When 
exposed to it, the native, in effect, says to himself “There is the gasoline 
station If I turn left now I will get on to Ann Arbor ” This covert reaction 
to an otherwise neutral environmental cue is functionally equivalent to the 
reaction to the road sign 

Tolman (1932) took the view that except for the verbal reaction this is 
also what lower animals learn as they run through mazes, that is, cognitive 
expectations in which particular environmental cues become signs that 
certain consequences or sigmficates will soon follow certain actions 

The Cognitive Content and Functional Significance of Learning 

We must distinguish between the cognitive content of what an individual 
learns and the functional or motivational significance of what he has learned 
This is an essential point in the traditional distinction between learning and 
performance Later we shall want to make a similar distinction between the 
nature of individual differences in personality and the functional or motiva- 
tional significance of those differences The study of both learning and 
personality requires conceptual schemes that yield adequate descriptions of 
the subject of interest — in the one case, what an individual has learned and, 
in the other, how people differ in personality Given these schemes, we can 
account for the instigating force of a particular stimulus (that is, its functional 
significance) by referring to the content of what an individual has learned 
and, thereby, can go beyond saying merely that the instigating force of the 
stimulus has changed for him This is what we do when we entertain the 
hypothesis that the total instigating force to undertake a particular activity 
corresponds to the subjectively expected utility of the consequences of that 
activity Our hypothesis is that the product of the strength of expectancy 
that an activity will produce a given consequence and the valence of that 
consequence can be identified with the magnitude of a particular instigating 
force We hypothesize further that the summation of these products across all 
possible outcomes corresponds, under the conditions observed earlier, to the 
summation of the separate forces in the constellation which refers to a given 
activity in a given stimulus situation and which defines the total instigating 
force for that activity 
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of a given activity represents a summation of the expected utilities (or to use 
the Lewinian term, of the psychological firm) attributable to all the different 
expected consequences of the activity By identifying a single instigating 
force with a particular product of subjective probability (y) and utility ot 
consequence (£/)' and ignoring the role that consummatory force plays 
within the theory of action, the summation involved in the calculation oi 
SEU can be viewed as equivalent to the summation of the constellation of 
forces that produces the total instigating force for some activity in a given 
stimulus situation (see Chapter 5) That is, we may write, total instigating 
force = SEU = y>\Ui + y>tU z + 

This concept obviously allows for the description of the composition of the 
total instigating force to undertake a particular activity in a given situation 
in terms of different kinds of immediate expected consequences and also of 
the more remote, future expected consequences of the activity (Raynor, 
1969) It provides a useful basis for the description of the meaning of an 
activity to an individual Traditionally, it has constituted a mathematical 
model of the phenomenological aspect of motivation, a refinement of 
traditional intuitive hedonism 

Having already taken the position that conscious thought (or covert 
activity) is itself to be viewed as an expression of a dominant tendency (and 
others that are compatible with it), we must soon subject the concepts of 
expectancy (or subjective probability) and valence (or utility) to critical 
examination in order to identify clearly what, from the viewpoint of the 
present scheme, they refer to But let us put off the critical examination of 
these concepts in order first to bring the Principle of Change of Activity into 
contact with this approach to the problem of determining the instigating 
force of a stimulus In the course of our discussion we shall show how the 
Principle of Change of Activity, as it applies to choice, can be employed to 
identify various empirical determinants of the instigating force to undertake 
an activity and to discover the way in which they combine when, as in the 
case of adult human behavior, there is a substantial capacity for cognitive 
mediational processes and language 

Let us begin by considering the effect on a speeding motorist of a road sign 
that states “Ann Arbor, Next Left ” This illustrates the powerful control of 
human behavior exerted by all sorts of signs and signals for example, Stop, 
Go, I\o Parking, Ladies Room, a red light, a green light, a five o’clock 
whistle, etc In everyday language we say that the motorist who reads the 
sign feels certain (that is, he believes) that if he turns left he will be on a road 
that leads to Ann Arbor If he is interested in getting there, the sign might 
seem to an observer to provoke the activity of his turning the automobile to 

1 In the various phrasings of the Expectancy x Value theory, the terms subjective value, 
valence, and utility have the same meaning (Atkinson 1964) 
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One advantage of this approach to the problem of determining the 
instigating force of a stimulus for a particular indi\ idual is that it makes it 
easy to speak of the effects of learning as some kind of change m the prop- 
erties of an individual instead of more awkwardly as a change in the func- 
tional property of a particular stimulus for him One can say, for example, 
that the individual has acquired a stronger belief that turning left at that 
gasoline station will get him to Ann Arbor or that his expectancy of reaching 
Ann Arbor by turning left at that gasoline station has been strengthened as 
a result of having turned left and hawng reached Ann Arbor As the 
expectancy that turning left leads to Ann Arbor becomes stronger, presum- 
ably as a function of repeated occurrences, the instigating force to turn left 
also should be found to become stronger if the value of getting to Ann Arbor 
does not change for the individual 

The decrease in latency of left turn, or heightened probability of left turn 
as a result of “rewarded practice,” is the behavioral phenomenon sum- 
marized by the Empirical Law of Effect In time, if the person becomes 
sufficiently certain that turning left will get him to Ann Arbor so that 
additional confirmations of his belief do not serve to strengthen it further, 
the latency of the turn and the probability of its occurrence also should be 
found to have stabilized If on a later occasion the road no longer leads to 
Ann Arbor (because, for example, a bridge is washed out so that turning left 
is no longer followed by getting to Ann Arbor), the expectancy should 
weaken and so should the magnitude of the instigating force to turn left 
produced by the sign This can occur quickly and efficiently if, for example, 
the road repairmen remember to put up a new sign that states “ Bridge to 
Ann Arbor Out — Detour ” or if a policeman when asked, “Is that bridge still 
out'*” replies, “Yes ” 

The Effect of Information About the Consequences of an Activity 

In everyday life, it is taken for granted that information about the conse- 
quences of activities like turning left at that gasoline station will be related 
to the likelihood that particular activities will be undertaken or continued 
In simple experiments we can discover empirically just how the instigating 
force to undertake an activity varies with different kinds of information about 
the consequences of that activity Consider the following as illustrative (from 
Atkinson and Birch, 1966) 

College students were told that they would be given an opportunity to 
make a series of choices among different containers Each container (they 
were told) held 100 beads among which a given number, 10, 20, 90 

were distinctively colored “lucky” beads If the person, in reaching “blind 
into one or another container happened to draw a lucky bead from it, he 
would be given a certain amount of money Attached to each container was 
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choice (Equation 4 12) are in the direction of our earlier conclusion (see 
Chapter 4) that substitution tends to enhance the choice of the normally 
favored alternative, that is, the one for which the instigating force is stronger 
The results imply that the choice of one alternative as a means to the goal of 
winning some money, to a certain extent, is functionally equivalent to the 
choice of another alternative as a means to the goal of winning a different 
amount of money 

The Effect of Multiplying the Forces for Alternatives by a Constant 

In the present context, the term incentive value is used in reference to the 
effects on the strength of the instigating force of offering 1 cent and 9 cents 
Earlier, in the discussion of conditioning, this same term was used in refer- 
cncc to the effectiveness of different foods in prov oking the reaction of eating 
Then we also spoke of another variable, motne, in reference to individual 
differences in reactivity to various food stimuli The same concept can be 
employed in reference to individual differences in reactivity to monetary 
incentives If motive and incentive value combine multiplicative!/ to deter- 
mine the valence (that is, attractiveness) of the different amounts of money 
for an individual, the differences among individuals in the strength of motive 
for money will not be a factor in the preferences among monetary incentives 
according to the strong ratio rule For under this rule, only the ratio of forces 
controls relative preference, and the multiplication of all forces by a constant 
does not change the ratio in any paired-comparison 

An effect comparable to a difference in motive was produced in the bead 
experiment by using monetary incentives that were all 5 times the original 
ones (that is, values ranging from 5 cents to 45 cents) or 25 times the original 
ones (that is, values ranging from 25 cents to SI 25) with two new sets of 
subjects As is shown in Figure 6 1, the multiplication of forces by a constant 
produced little change in the pattern of preference, in general conformity 
■with the ratio rule 

In this simple experiment, as distinct from many experiments of this type 
in the field of decision making and in more lifelike choice situations, there is 
apparently only a single instigating force to win a lucky bead providing 
instigation for each alternative in the choice If drawing an unlucky bead had 
some positive or negative value, or if there were multiple outcomes when a 
lucky bead was drawn (for example, 5 cents and an orange), we would have 
to consider the constellation of separate forces to choose one or another 
alternative and the total instigating force for each alternative 

Since wc have postponed a general discussion of inhibitory forces, inhibi- 
tory tendencies, and the general topic of resistance until the next chapter, we 
shall put off until then an analysis of how the expectancy of drawing an 
unlucky bead and the negative value ofloss of money (that is, a punishment) 
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Proportion of lucky beads 

Figure 6 1 Choices among containers having different proportions ( P ) of lucky 
beads when the dollar \alue of a lucky bead was equal to (1 — P) times 0 1,0 5, 
and 2 5 

as well as the calculations based on the hypothesis of maximization, that is, 
that the subject will always choose the alternative having the higher expected 
value This is also plotted in Figure 6 1 The departures of the obtained 
preferences for the various containers from the ones based on the principle 
of maximization can be attributed to the buildup of inertial tendency for the 
unchosen alternative in each paired-comparison Sooner or later, as a result 
of the cumulative inertial tendency, the alternative instigated by the weaker 
force is chosen Without the assumption of inertial tendency, the present 
theory of action would also predict maximization 

The departures from theoretical expectations based on the ratio rule of 
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utilities or consequences for his subject before he uses his rule to predict the 
later choice behavior That is, he must make various measurements of his 
subject’s behavior before the to-be-predicted choice And this behavior, 
according to the present view, is the covert activity of the subject when 
exposed to the same stimulus situation in which overt activity (choice) will 
subsequently be observed 

The logic of the approach takes the following form If we let S t and 
designate two discernable environmental events and y» and U designate 
subjective probability and utility, respectively, and if we know from prior 
observation that ip =/(£j), U =/(S 2 ), and choice =/(£„ S 2 ), we can 
then write choice ~ f(tp, U) The latter equation is an empirical general- 
ization about how three response-defined variables relate to each other The 
present theory of action would be an appropriate too] for interpreting the 
three functions ip ~f(Si), £/ = /(^ 2 ), and choice *=f(S x ,S t ) , since each 
refers to an instance of activity on the part of the subject of study 

Perhaps the whole point of this discussion can be simplified by suggesting 
that the Expectancy x Value theory of motivation evolved in the work of 
Tolman, Lewm, and the contemporary decision theorists is a model of the 
relationship between the phenomenological (covert) and behavioral (overt) 
aspects of motivation Jt is anchored in observations that show a systematic 
relationship between the certainty an individual feels about the consequences 
of an activity and the attractiveness to him of those anticipated consequences, 
on the one hand, and his willingness to initiate and persist in the activity, on 
the other hand Thus one might propose, as a guide in study of overt action, 
a general hypothesis that the strength of an instigating force to undertake an overt 
activity equals the product of the strength of expectancy that the act will produce a 
certain consequence and the valence of the consequence 

A Perspective in the Study of Individual Differences in Personality 

When an individual confronts the problem of choosing to undertake one 
task from among a set of tasks that obviously differ in difficulty, he reacts 
to the environmental cues that define the difficulty of tasks as if each con- 
stituted a sign telling him his chance of success and the relative value of 
success at each task This is the underlying premise in the current theory of 
achievement motivation in which the concepts of expectancy and value are 
used to yield hypotheses about the motivational implications of the difficulty 
of a task and the effects attributable to individual differences in personality 
We shall observe, as we again discuss the studies of achievement oriented 
behavior for illustrations related to our scheme, that the concept of strength 
of motive, introduced to describe relatively general and enduring differences 
among individuals, can be viewed as a shorthand for statements about how 
people differ with respect to a whole family of instigating forces 
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might be related to the pattern of choice This is an opportune time, how- 
ever, to examine the concepts of expectancy and value from the standpoint 
of the theory of action, as promised earlier in the chapter How are these 
central concepts of cognitive theories of motivation to be viewed in light of 
our preliminary treatment of the relationship between covert and overt 
activities (Chapter 2) and our treatment of the growth and the extinction of 
instigating force in terms of conditioning and learning (Chapter 5 ) 7 

Expectancy and Value Considered Descriptive Properties of Covert 
Activity 

The basic premises of human decision theory are that the subjective 
expected utility of an alternative is equal to the sum of the products of the 
subjective probability and utility for all of the consequences of an act and 
that the alternative having the greatest SEU will be chosen from among a 
set of alternatives These premises are hypotheses concerning what an 
external observer must know about his subject in order to make an accurate 
prediction of his choice behavior By supposing that the concept of SEU can 
be taken to correspond to the concept of the total instigating force, as here 
conceived, we bnng the theory of decision making and the theory of action 
into direct contact 

Now, let us consider the meaning of expectancy and value from the 
perspective of the present theory To do this, we must acknowledge at the 
outset that the two concepts refer to phenomenological aspects of motivation 
The degree of certainty that an act will produce a given consequence (that 
is, expectancy or subjective probability) and the attractiveness of the 
anticipated consequence (that is, the subjective value, valence, or utility) are 
descriptive properties of covert activity We must now recall the earlier 
discussion of the relationship between covert activity (conscious experience 
or thought) and overt activity (Chapter 2) It was argued that the sequence 
of covert activities (thought) and overt activities in a typical instance of 
goal directed activity were to be viewed as expressions of different but highly 
correlated tendencies belonging to the same family This suggests that the 
degree of certainty one feels concerning the consequence of a particular 
activity and the degree of attractiveness of that consequence are to be 
viewed as descriptive characteristics of the covert activity that often (perhaps 
typically ) antedates or accompanies an overt action 

From this perspective, the basic concepts of decision theory, subjtcttit 
probability and utility, arc viewed here as descriptive dimensions of the covert 
activity which are highly correlated with choice behavior This is to say no 
more about the two variables than often has been said before in describing 
them as “response-inferred” or “response-defined” variables The decision 
theorist must gain knowledge about the various subjective probabilities and 
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should be stronger for tasks of moderate difficulty than for either very easy 
or very difficult tasks Those individuals in whom the instigating forces to 
achieve are generally sery strong are said to be strong in achievement 
motive Those individuals in whom the instigating forces to achieve are 
generally very weak are said to be weak in achievement motive The 
difference in the magnitude of the instigating force to achieve that is attrib- 
uted to the general difference in personality is much greater when the task 
is moderately difficult than when it is either very easy or very difficult 

Figure 6 2 illustrates how the strength of motive to achieve (whatever its 
historical antecedents) is conceived as having the same enhancing multi- 
plicative effect on the magnitude of all the instigating forces to achieve that 
influence an individual as he moves about from one life situation to another 
Each new opportunity for the exercise of skill, each new test of competence, 
provides more or less of a challenge to achieve, depending on the subjective 
probability of success produced by the stimulus of the task But always the 
instigation is stronger for the individual described as strong m motive Thus, 
to say that an individual is either strong or weak in motive to achieve ts to say an 
equivalent thing for him about the potential strength of a whole family of instigating 
forces to achieve And , in so doing, we define the functional significance, that ts, the 
behavioral implications, of this partial description of his personality 

It is possible to make a coherent and consistent interpretation of the 
empirical findings concerning the individual differences in achievement 
motivation given the logic of the Principle of Change of Activity and the 
coordination of the term motive with the family of instigating forces without 
any assumptions about conditions that have not already been advanced in 
the earlier interpretations of them 

First, as noted in Chapter 2, we recall that McClelland et al (1953) 
developed a method for identifying expressions of the tendency to achieve 
(n Achievement) in the imaginative content of thematic apperception stories 
by systematically varying the magnitude of the inertial tendency to achieve 
in groups of college students immediately before they were given the oppor 
tunity to create imaginative stones in response to a series of pictures The 
method for content analysis of imaginative stories that was developed in 
these experiments to yield the thematic apperceptive n Achievement score 
describes the various ways in which the tendency to achieve is expressed in 
imaginative content This frequency measure of individual differences in 
strength of motive to achieve has provided the integrative link between 
many subsequent studies concerned with other behavioral effects of inferred 
individual differences m strength of motive to achieve 

When the Principle of Change of Activity is applied directly to the 
initiation, magnitude, and persistence of the imaginative activity in which 
tendency to achieve is expressed, we must begin the interval of observation 



184 THE DYNAMICS OF ACTION 

Let us briefly consider the pattern of behavioral evidence that has helped 
to define the functional role of individual differences in the strength of 
achievement motive Individuals report subjective probabilities of success 
that are negatively correlated with a physical dimension of task difficulty 
(Litwin, 1966, Brown, 1963) This is an example of the function y> =/(£i)» 
described in the previous section Their reports of how attractive it would be 
(or was) to succeed at each of a senes of tasks are positively related to the 
physical dimension of difficulty This is an example of the function U = 
f(S 2 ) The reported attractiveness of success is inversely related to the 
reported subjective probability of success In light of this and other consistent 
evidence, it has been proposed that the incentive value of success is the com- 
plement of the subjective probability of success and that the valence of 
success at a particular task is the product of the incentive value of success at 
that task and the strength of an individual’s motive to achieve success (Atkin- 
son and Feather, 1966, Chapter 20) 

Reconsidered in light of what has already been said about viewing the 
cognitive expectancy and valence as correlates of instigating force, the theory 
of achievement motivation becomes a theory about instigating forces for 
achievement oriented activity m terms of the several components or cog- 
nitive correlates The mam implications of assumptions about the compo- 
nents of an instigating force to achieve are shown in Figure 6 2 According to 
this new interpretation of the theory of achievement motivation, the insti- 
gating force to undertake a particular activity in order to achieve success 



Figure 6 2 The mam implications of the hypothesis that instigating force equal* 
expectancy times incentive times motive, assuming that expectancy equals probability 
of success and incentive equals 1 minus probability of success 
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of the instigating force to achieve that are more speciHc to the stimulus itself 
vary 'from picture to picture And it does not mean that the average response 
of agroup of subjects is the same in all situations The latter should and does 
vary substantially as a function of the immediate success-failure history 
the group and ,n terms of the strength of the instiga.ing force to achieve in 

as inferred from the thematic apperceptive Z 

mental ach.evement-onented activity Meat ing^ ^ P_ ^ ^ ge( us 
usual operating assumptions (see Chapte ) sampl es of 

from the idealized conditions to the actual even u P 

subjects who score high and low in "Achievement he person w S _ 

in n Achievement, generally, should be more "-''^id “rform at a higher 

"s ir; Th" 

STas^™'. “oSe' fill'; of ins, .gating forces to achieve is 
Str Zr.ve hC o7the evidence 

hypotheses are the following (1) the person Achievem ent (Burdick, 

psychological tests and tasks Resented 

1955), (2) the performance level at ver rson s who score 

with achievement-onented instructions t g -Wendt, 1955, French, 

high in a Achievement (for example, Lowell, 1952 , We ^ ^ ^ 
1955), particularly when special m '“ u ^ oduce oth er extrinsic instigating 
bility of other incentives that migh p the , as k (Atkinson and 

forces and a compound action “^“"orienj performance 
Reitman, 1956), (3) the persis e alternative is to leave the situ- 

prior to the knowledge of results, w actlvlty IS greater among persons 

ation and to engage in some other k, 1958, Atkinson and 

who score high in n Achievement (French and Thom 

Lttwin, 1960) embrace earlier findings with the 

Perhaps most critical for this atte i P ^ the resu l t s obtained on a 

conceptual scheme presented in this - ence for tas ks of intermediate 

number of occasions that show a strong p ^ Q 5Q) among persons who 
difficulty (where the probability of: sue s «, r e low in n Ach, eve- 

score high m a Achievement ‘"^ng those ^ ^ of choice (see 

ment (Atkinson and Feather, 196 ) ^ of instigating forces and not 

Chapter 4) , preference is contro1 V And lhe ratio of the strength of force 
the absolute difference between j versus th e strength of force to 

to achieve at a task of inlermediate ^ ^ be by 

achieve a. a very difficult task or a very y 



186 THE DYNAMICS OF ACTION 

at the time the subject has just finished reading the instructions for the task 
and is waiting for the display of the first picture If the ideal condition for 
the assessment of differences in motive has been attained (see Atkinson, 
1958, Chapter 42), all individuals, at the time, would be equal in the 
strength of the inertial tendency to achieve Then, if the tendency that 
sustains the initial activity of waiting for the first picture is also constant 
among subjects, we may take the speed of initiating an achievement-related 
plot instead of some other kind of plot, as one symptom of a relatively strong 
instigating force to achieve As the achievement-oriented imaginative 
activity continues, the strength of the tendency should move toward a level 
defined by Fjc, which is higher if the instigating force is strong than if it is 
weak Thus the magnitude, rate, or intensity of achievement-related activity 
should be stronger as the story is being written for those individuals for whom 
the instigating force is strong Furthermore, if the tendency to achieve, now 
sustaining the imaginative activity in progress is relatively strong, this 
activity will be more persistent and, thus, more likely to continue without 
interruption throughout the whole time period allotted for writing the story 
All of these predicted symptoms of a strong instigating force to achieve in 
response to a particular picture — faster initiation of the achievement-related 
story, greater intensity of activity, greater persistence in the face of possible 
interference by other kinds of imaginative response — will enhance the 
likelihood of greater frequency of achievement related imagery and more 
complete coverage of all the various aspects of an achievement-oriented plot 
in a particular story All this will produce a higher n Achievement score for 
that story (See McClelland et al , 1953, pp 107 to 138, Atkinson, 1958, 
Chapter 12 ) 

The concept of motive implies that the person who scores high in response 
to one kind of picture should also score high m response to another kind of 
picture He does (McClelland et al , 1953, p 190, Atkinson, 1964, pp 230 
to 231) And the person who scores high in response to one set of pictures on 
one occasion should score high in response to another set of pictures on 
another occasion He does And this should occur even if one test condition is 
relatively relaxed for all subjects and the other is given under achievement- 
oriented conditions for all subjects It does (Lowell m McClelland et al , 
1953, pp 161, 191-194, French, 1955, Haber and Alpert, 1958) 

In other words, the evidence that uses only the imaginative response 
meaa^' - r strength of tendency to achieve sustains the view that the 
differeit\. \chievement observed in response to one particular picture 
in one panv^ situation refer to something more general — something that 
is also expressman response to other pictures and in other situations Of 
course, this does ifc^t mean that the average response of a group of subjects 
is the same to all pictures It varies greatly, as it should, if other determinants 
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succeed „ strong, not because the absolute difference among forces to engage 
m activities that differ in difficulty is larger, as previously oppos'd but 
because most achievement-or.ented activities are overdetemuned (that is, 
the result of compound action tendencies) When the motive is strong, the 
mstigating forces to achieve have proportionately greater influence on 
differences among the total forces to ,,nder.a k e a c tivit.« hat d,ffer . 
difficulty than when it is weak The conclusion we draw ^ *e only 
that, given a pure case of achievement motivation -winch the My 

Before concluding this discussion ^of .fM.vffiual difference! 

personality in terms of a hierarchy of motives 

THE EFFECTS OF SUCCESS AND FAILURE 

The assumption that success strengthens "evidence that 

tancy of success at the same ” t'.ons of success following success 

concerns changes in the repor P , thc level of aspiration 

and failure and by the Mowing success and 

and persistence in the achievem a55U mption extends to achieve- 

failure (Atkinson and Feather, 1966) f on of cog nitive learning 

ment oriented activity the more gene P called rewarded trials 

theory that expectancy of a goal is (“oLn, 1932 ) It refers to 

and weakened on so called nonrev, ar ond to the rein forcement and 

changes in the cognitive structure th a$ Scribed in the last chapter 

extinction of conditioned instigating “ h 'y app ly to the problem or 

The implications of this assump ■ • KS and failure, are shown in 

change in level of aspiration *■“<>"“* m thc inst , gating force to achieve 
Figure 6 3 The figure shows the c E G r success following success 
that correspond to an increase in rc implies that on the fust in a 

and a decrease following failure S ta sh of intermediate difficult) 

series of trials, the individual will g 5Q) xhen , ,c he succeeds, the 

(where the probability or success of success at the same and similar 

effect will be an increase in h.s „ turned to be .he comple- 

tasks (Brown, 1963) Since the .ncent toQ shou | d change Thus 

ment of the subjective probability of success, 
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the strength of the motive if the latter relates to instigating force multi- 
phcatively as proposed m Figure 6 2 

On the face of it, the evidence seems to contradict what our analysis of 
choice in terms of the principle of change of activity implies, and what 
seemed clearly demonstrated in the simple choice-of-lottery experiment when 
the value of monetary incentives was multiplied by 5 or 25 in different 
conditions of the experiment (Figure 6 1) Is there a plausible explanation 
of why the ratio of the strengths of instigating forces to undertake a task of 
intermediate difficulty versus a task that is very easy or very difficult should 
be greater when the achievement motive is strong, even though the concep- 
tion of a motive as a multiplicative weighting factor implies that its strength 
should influence the absolute magnitude of the forces to undertake tasks that 
differ m difficulty but not their ratio ? 

One explanation, which does not go beyond assumptions generally made 
in studies of achievement motivation, considers what happens to the ratio 
of forces when compound tendencies are involved This can easily be seen by 
completing the analysis of the determinants of activities called achievement- 
oriented activities It is usually assumed that other extrinsic (that is, non 
achievement related) tendencies are also expressed in most achievement 
activities (for example, Feather, 1962) Thus the total strength of tendency 
to undertake a particular activity is normally considered a compound action 
tendency One ubiquitous extrinsic tendency is to gam the approval of the 
investigator by being cooperative, that is, doing the things that he asks be 
done In the familiar ring toss experiment, he asks only that the individual 
throw the rings There is no specification by him of which particular level of 
difficulty to choose This and other extrinsic tendencies to undertake the 
various activities are instigated by extrinsic forces having the same magnitude 
(it has generally been assumed) for each of the several activities Thus the 
total instigating force to undertake each of the various activities that corre- 
spond to different levels of difficulty m the ring toss game equals F R succ "h 
Pr Eici m which we assume F R Ext is a constant 

What is the effect of adding this constant to each F R Suc0 on the ratio of 
forces to undertake a moderately difficult versus easy task when the mouve 
for success is strong and weak? Let us suppose that the ratio of forces favoring 
choice of intermediate difficulty is 9/3 when the motive is strong and 3/1 
when it is weak that is, 9/3 = 3/1 The effect of adding a constant of 1 to 
each of the forces now produces a ratio of 10/4 when the motive is strong and 
4/2 when it is weak and 10/4 > 4/2 The effect of adding the constant is to 
change the ratio of forces in each case but the change, in the direction of 
equalizing the forces, is greater the smaller the absolute magnitude of the 
forces Given these assumptions, the preference for intermediate levels of 
difficulty should be more marked among persons in whom the motive to 
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success and failure, Feather (1961) predicted and found that persons who 
were strong in n Achievement would be more persistent in a series of repeated 
unsuccessful attempts to solve a puzzle when it was initially presented to 
them as a relatively easy task (one that 70 percent of college students could 
solve) than when it was presented as a very difficult task (one that only 5 
percent of students could solve) His argument was that persons highly 
motivated to achieve would experience first a rise in instigation to achieve 
following failure on the initial trials, as subjective probability fell from 0 70 
to 0 50, and then a gradual decline of interest following repeated failures 
until, at some point, the tendency to undertake the task would be weaker 
than the tendency to undertake another different task When the initial 
subjective probability of success was 0 05, the instigation would be relatively 
weak to begin with and would decline immediately after the initial failures 
as the probability dropped toward 0 The general paradigm corresponds to 
the study of extinction after training 

Feather, whose study was undertaken before the influence of inertial 
tendencies had been proposed (Atkinson and Cartwright, 1964, Atkinson, 
Chapter 10, 1964), implicitly assumed that the strength of tendency to 
achieve success at the initiation of each of a series of trials in a failure 
sequence was determined only by what is here called the instigating force to 
achieve success But he recognized the impossibility of deriving an hypothesis 
about persistence in a given activity without an explicit reference to the 
strength of tendency to undertake the activity that subsequently replaced it 
And this provided an impetus for systematic conceptual analysis of the 
determinants of change of activity 

Weiner (1965), following the general plan of the Feather experiment, 
was the first to attempt to isolate the two distinct effects of success and failure 
implied by the present scheme (a) the cognitive learning effect, described as a 
change m expectancy of success, which is related to the strength of instigating 
force of the stimulus to undertake the activity on a subsequent trial, and (b) 
the immediate motivational effect, assuming that success has greater consum 
matory value than failure, which we refer to as the inertial tendency for a 
subsequent trial Following the logic of the theory of achievement motivation 
(see again Figure 6 2), Weiner assumed that repeated success when initial 
subjective probability is 0 70 and repeated failure when it is 0 30 should 
produce comparable successive decreases in the magnitude of the instigating 
force to achieve This should produce the same persistence in an achievement- 
oriented activity among persons strong in n Achievement if there "ere no 
differential inertial tendency But there should be greater persistence 
following failure if, as is generally assumed, success has greater consum- 
matory value than failure and the assumptions presented here concerning 
the influence of inertial tendency are essentiall) correct 




Ticure 6 3 The effects of success and failure on the subsequent strength of F R <?» 
assuming success increases and failure decreases the subsequent probability of sue 
ccss at the same and similar activities 

there should be a weaker instigating force to undertake the same activity on 
a subsequent occasion and a stronger instigating force to undertake a more 
difficult task according to the several assumptions of the theory of achieve- 
ment motivation The first task has become too easy and the new task now 
represents the challenge of intermediate difficulty or risk An increase in the 
level of aspiration following success, the most typical result in samples that 
are unclassified with respect to personality (Lewin et al , 1944), is a striking 
characteristic of persons who are high in n Achievement (Moulton, 1965) 
This typical effect of success on the level of aspiration was emphasized by 
Allport (1943) as one that contradicts the Empirical Law of Effect, according 
to which the successful activity should show a higher probability of being 
repeated From the viewpoint of Expectancy x Value theory, the law of 
effect shvaid sppiy c?my wiVcxt rfrtf strength of expectancy of attaining" s. 
through some activity and the incentive value of the goal are independent 
or are positively related, but not when there is an inverse relationship 
between the expectancy of the goal and the incentive value of the goal, as in 
achievement-onented activity (Atkinson, 1964, Chapter 10) 

Following failure, there is a decrease in the subjective probability of 
success at the same and similar tasks which corresponds to the changes in the 
instigating forces to achieve that are shown in Figure 6 3 for the case of 
failure The lowering of aspiration after failure is the most typical result 
among representative samples of students (Lewin et al , 1944) and par- 
ticularly among those who are highly motivated to achieve (Moulton, 1965) 
Employing this simple assumption of a change in expectancy of success 
following success and failure, and no additional ones about the effects of 
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Figure 6 4 The theoretical effect of (denration of the 
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Werner’s subjects confronted the possibility of continuing with another 
trial on a digit symbol substitution task after repeated success or repeated 
failure or of initiating, whenever they so desired, a different kind of activity 
(that is, nonachievement-related) instead The question of interest was How 
long would the subject continue m the achievement-oriented activity before 
changing to the other kind of activity ? 

On each trial, the subject confronted a card containing 60 digit symbol 
substitutions (success condition), or more than 60 (failure condition) The 
code changed on each card, hence, the subject confronted essentially the 
same degree of novelty and demand in the task on each trial Weiner 
recorded the length of time taken by the subject to complete 60 digit symbol 
substitutions This was a measure of speed of performance In the success 
condition, the subject always finished the card (success) In the failure 
condition, the experimenter interrupted the subject after noting his time to 
complete 60 items but before he had finished the card as required (failure) 
The results showed no difference between conditions in time to finish 
60 items on the first trial This evidence of the comparable initial level of 
performance in the two conditions was consistent with the assumption that 
points equidistant from the subjective probability of success of 0 50 had been 
established by the initial instructions so that S F R s and T R s were initially 
equal in the two conditions But, on the subsequent trial, the speed of 
performance was greater following failure than following success, and the 
number of trials before the shift to the other activity was also greater 
following failure Both results are implied by the assumption of greater 
inertial tendency following failure than following success 

The general pattern of these results is consistent with the assumptions 
made concerning the components of instigating force to achieve, the effect 
of success and failure on this instigating force, and the separate effect of 
success and failure on the strength of the inertial tendency to achieve In 
the light of these results, one may reinterpret the earlier results of Feather 
as probably attributable to both change m the instigating force and in the 
differential inertial tendency 

The two experiments illustrate how the traditional question of instru 
mental learning has been identified with change in cognitive expectations, 
specifically, the expectations of success and failure in particular activities, 
m the study of achievement motivation The motivational implications of a 
change in the expectancy of success denve from the assumption that the 
expectancy of success is a determinant of the incentive value of success, and 
both, together with the motive to achieve success, are conceived as related to 
the strength of the instigating force to achieve success that is produced by a 
stimulus that defines the opportunity and the occasion for a particular 
activity The experiments show an evolution in the method of study designed 
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direction of heightening the subsequent probability of the ^ Worced” 
resnonse That is, the instigating force of the stimulus to undertake the 
activity that preceded the secondary reward is strengthened and, because 
there ^s no opportunity for consummation, the inertial tendency is also 
sustained at a high level 

PERSONALITY CONCEIVED AS A HIERARCHY OF 
GENERAL MOTIVES 

The idea of describing individual McD^Ilfs' 

general psychogenic needs or mswo P ^ ^ J, e of mstincts , that is, of goal- 
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Now reconsider the two separate effects of so-called reinforced and non- 
reinforced trials When the food is present, the expectancy of attaining it H 
confirmed and strengthened and there is an increase in the magnitude o 
the instigating force of the pertinent stimuli But, since the activity of' eating 
the food has substantial consummatory value, the consummately force ol tne 
goal activity will function to reduce the strength of the tendency to eat and, 
thus, to decrease the immediate likelihood of the same response When the 
food is not present in a nonremforced trial in the extinction series, 
the expectancy of the goal is weakened The corresponding decrease in t e 
subsequent strength of the instigating force of the stimulus should decrease 
the probability of the response But the absence of the food means that the 
animal has been deprived of the opportunity to engage in the consummatory 
activity, so that the tendency to eat persists (instead of being reduced) an , 
thus, enhances the immediate likelihood of repeating the activity or of initi- 
ating some other, functionally related activity 

The point, briefly stated is the following The behavioral implications of t e 
two distinct effects of a primary reinforced trial and a nonremforced trial are diametri- 
cally opposite The effect of the primary reward is to strengthen the instigating 
force but is to weaken the inertial tendency The effect of the absence of the 
expected primary reward is to weaken the instigating force but is to sustain 
the inertial tendency We believe that this latter effect probably provides a 
parsimonious explanation of the observed heightening of the level of per- 
formance in animals immediately after a nonremforced trial, the phenom- 
enon that Amsel (1958) has attributed to a frustration reaction m the animal 
And we also believe that the confounding of the learning effect and the immedi- 
ate motivational effect is responsible, in part, for some of the obscurities sur- 
rounding the phenomena of intermittent reinforcement The nonoccurrence 
of a reward should weaken the instigating force that is strengthened when 
the reward is administered but should sustain the inertial tendency 


The effect of a secondary reinforcing stimulus deserves special attention 
From the perspective of Expectancy x Value or cognitive learning theory, 
would be considered a subgoal When a particular activity, for example* 
turning left in a maze, is followed by the familiar goal box (secondary 
reward), the expectancy of reaching the goal object is strengthened as is the 
corresponding instigating force But if the goal box as stimulus is not 
followed by the goal activity on that trial, it should lose some of its own 
instigating force or subgoal character The latter is what would be called the 
valence of the goal box m a description of the constituents of the instigating 
force to run and eat produced by the stimulus of the start box On any 
particular trial in which the reinforcing state of affairs is a secondary reward, 
that is, one that does not provide an immediate opportunity for the consum* 
matory activity, the two effects of the rewarded trial should both be in the 
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Figure 6 5 The hexagon maze m wh.eh ..me .pen. among different <*>•*- . 
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immediate environmental inducements more than others Given the familiar 
principle 

_ ~~~ T Bi _ FJc a — T lu 

h,A ~ F b F b 

we can identify the three major sources of selectivity in behavior, particularly 
when we distinguish, in our conception of the constituents of the instigating 
force ( F a and F B ), the relatively more general and enduring differences in 
personality (that is, motive) from the relatively more specific and transient 
situational influences that are defined by variables that refer specifically to 
the immediate stimulus situation (that is, as reflected in expectancy and 
incentive value) 

First, there is the selectivity attributable to the fact that the immediate 
environment of the individual (the stimulus situation) tends to heighten the 
strength of certain tendencies to action but not others Second, there is 
selectivity attributable to persistence into the present of previously instigated 
but insufficiently consummated tendencies to action, the inertial tendencies 
that reflect the balance of past inducements to satisfactions — the effects of 
relative deprivation in the past Then, finally, there is the selectivity 
attributable to basic personality structure, the greater arousability of the 
individual by environmental inducements to engage in one kind of activity 
instead of another and the variations in persistence in certain kinds of 
ongoing activity which we associate with differences in strength of motive 
What does the Principle of Change of Activity tell us in general about the 
consequences of differences in the strength of a motive, that is, the differences 
in the magnitude of a whole family of instigating forces 7 It tells us that when 
some other kind of activity is in progress and the motive of interest is in the 
position of F b to prompt a change of activity, the individual with a strong 
motive will generally show more prompt initiation of that activity than an 
individual with a weak motive And when the motive is in the position of F A , 
sustaining the activity in progress, there will be greater persistence by the 
individual for whom that motive is strong When the motive of interest is 
weak relative to others, the individual will be slow to initiate the activity and 
quick to leave it This means, in general, that the hierarchy of motives arranged 
according to their strength will greatly influence the way an individual distributes his 
time among different kinds of activity (see Chapter 4) The person who is stronger 
m motive to achieve than in motive for affiliation will spend more time at 
work and less in friendly commerce with others Given a reversal in this 
hierarchy of only two motives, there will be a reversal in the time distribution 
of activities Given simultaneous opportunity for either of the activities, the 
choice will vary with the difference m motive This is nicely illustrated in 
experiment by French (1956) m which men who differed in n Achievement 
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of the two separate effects of any reinforced or nonremforced trial in the 
learning paradigm In each case, the two effects are likely to have diametn* 
cally opposite behavioral implications Thus, the finding of food after a left 
turn in a maze should strengthen the subsequent instigating force to turn 
left but should weaken the immediate inertial tendency to undertake this 
activity On a nonremforced trial, the effects would be the opposite It is 
suggested that a confounding of these two effects may be responsible for 
some ol the unusual characteristics of intermittent reinforcement on the 
probability of a response 

The general aim of this chapter is to identify the useful alternative 
empirical approaches to the problem of accounting for the strength of the 
instigating force to undertake a particular activity 
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maze and positively with the measures of instrumental performance in a 
maze having food in the goal box Allison’s measure of the relative amount o 
time spent in given hinds of activity may provide a model for measuring t e 
more general and molar implications of individual differences m personality 
that can also be exploited m the study of human behavior Perhaps this is 
what thematic apperceptive n Achievement and n Affiliation scores alrea y 
represent, that is, indexes of the amount of time spent in imaginative activity 
of one kind or another in response to ambiguous picture stimuli 


SUMMARY 

In this chapter we have been concerned with the approaches to the 
problem of accounting for the strength of the instigating force of a stimulus 
that are anchored in the observations of individual differences in reaction 
to the same stimulus situation The conceptual analysis of the determinants 
of human choice is related to the concept of instigating force We have taken 
the position that the concepts of expectancy (or subjective probability) an 
valence (or utility) in theory about human decision making are descriptive 
dimensions of the covert activity that normally antedates or accompanies 
overt behavioral preferences Hence, an equation relating strength of the 
instigating force to the product of expectancy that an act will produce a 
given consequence and valence of that consequence describes a correlation 
between covert activity and overt activity instead of a causal relationship 
It provides the foundation for an approach to diagnosis of the strength of the 
instigating force to undertake a particular activity 

The concept of motive, which is currently employed to describe relatively 
general and stable differences in personality, is examined from the perspec- 
tive of the present theory about the dynamics of action Statements about 
individual differences m the strength of various motives (n Achievement, n 
Affiliation, etc ) are shown to be equivalent to statements about the relative 
strength of different families of instigating force Thus, a partial description 
of the individual differences in personality in terms of a hierarchy of motives 
may be considered a specification of how an individual prefers to distribute 
his time among different kinds of activity Motive is a descriptive dimension 
of the basic personality structure, one of the three major determinants of 
selectivity in behavior The others are the immediate environment and the 
differential inertial tendencies that are attributable to the previous balance 
of inducements and consummations or deprivation history of the individual 
The two separate effects of success and failure in achievement-oriented 
activity, one an influence on the subsequent strength of instigating force an 
the other on the immediate strength of the mertial tendency to achieve, are 
distinguished This analysis provides a model for more general consideration 
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We began in Chapter 1 with the analysis of the logical implication of an 
observed change from one activity to another that a change had occurred 
m the dominance relations among behavioral tendencies during the inter\a 1 
of observation We then presented a conception of the dynamic process that 
causes the change in activity To simplify our discussion of issues and to 
easily extend it to the historical question of learning, we confined our 
attention to appetitive activities They are behaviors that in the human case, 
at least, are accompanied by interest, enthusiasm, and the expectation of 
reward or of some kind of positive consequence Now, having presented the 
fundamental structure of our conceptual scheme, we must redress the balance 
and must complete the analysis by considering aversive behavior, the 
effects of punishment, and the problems of inhibition and avoidance To do 
so, we shall begin again with some further observations concerning the 
conditions of a change from one activity to another 

Earlier we pointed out that the frequent observation of a change from an 
ongoing activity A to a particular activity B regularly following the onset of 
a particular stimulus suggested that the stimulus had produced the instigating 
force to undertake activity B, thereby bringing about the change in activity 
Thus, no matter what the children arc doing when mother calls them to 
dinner, She) ultimately come in dinner when they give up she jwmlnciivjiy 
whatever it is Likewise, the frequent observation of a change from a 
particular activity A (for example, eating) to some other activity, when there 
is no ob\ torn change in the stimulus situation, had suggested that the ongoing 
activity itself might function to produce a consummatory force that weakens 
this action tendency relative to others thus accounting for a shift in activity 
In this case, v\e think of the normal cessation of eating and the change (o 
some other kind of activity following a meal Tims for, then we have 
identified the occurrence or presentation of a stimulus with an increase in the 
strength of some tendency that is expressed in action and the decrease in the 
strength of this tendency with the occurrence oT the actjviiv itself Now, we 
must confront some of the complications that wc ha' e sidestepped 
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We began in Chapter 1 with the analysis of the logical implication of an 
observed change from one activity to another that a change had occurred 
tn the dominance relations among behavioral tendencies during the interval 
of observation We then presented a conception of the dynamic process that 
causes the change in activity To simplify our discussion of issues and to 
easily extend it to the historical question of learning, we confined our 
attention to appetitive activities They are behaviors that in the human case, 
at least, are accompanied by interest, enthusiasm, and the expectation of 
reward or of some kind of positive consequence Now, having presented the 
fundamental structure of our conceptual scheme, we must redress the balance 
and must complete the analysis by considering aversive behavior, the 
effects of punishment, and the problems of inhibition and avoidance To do 
so, we shall begin again with some further observations concerning the 
conditions of a change from one activity to another 

Earlier we pointed out that the Frequent observation or a change from an 
ongoing activity A to a particular activity B regularly following the onset of 
a particular stimulus suggested that the stimulus had produced the instigating 
force to undertake activity B, thereby bringing about the change in activity 
Thus, no matter what the children are doing when mother calls them to 
dinner, they ultimately come to dinner when they give up the initial activity 
whatever it is Likewise, the frequent observation of a change from a 
particular activity A (for example, eating) to some other activity, when there 
is no obvious change in the stimulus situation, had suggested that the ongoing 
activity itself might function to produce a consummatory force that weakens 
this action tendency relative to others thus accounting for a shift in activity 
In this case, we think of the normal cessation of eating and the change to 
some other kmd of activity following a meal Thus far, then, we have 
identified the occurrence or presentation of a stimulus with an increase in the 
strength of some tendency that is expressed in action and the decrease in the 
strength of this tendency with the occurrence of the activity itself Now we 
must confront some of the complications that we have sidestepped 
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activities will be referred to as negaction tendencies As conceived, they share 
many of the properties already attributed to action tendencies They are 
impulsive in character, but they block, resist, or negate particular activities 
rather than compel them Negaction tendencies are strengthened by the 
inhibitory force of stimuli m the immediate environment of the individual, 
for example, the threatening glance of an angry parent to the child about to 
giggle in church Like action tendencies, they persist until they have been 
expressed and, when expressed, they decrease in strength But unlike action 
tendencies, which are expressed in the initiation of an activity that can be 
noticed by an external observer, a negaction tendency is expressed and is reduced 
m its opposition to an action tendency, that is, in resistance When there is both a 
tendency to engage in an activity ( T ) and a tendency not to engage in that 
activity (IV), it is presumed that the two tendencies combine additively the 
same way two or more action tendencies that refer to the same activity 
combine in the case of a compound action tendency (see Chapter 3), with 
the result that the opposition or the resistance to engaging in the activity is 
represented by subtraction The resultant action tendency ( T) is defined as the 
difference between the strength of the action tendency and the strength of 
the negaction tendency T = T — N 

In earlier chapters, which dealt explicitly with instances of appetitive or 
approach behavior that were uncomplicated by inhibition or resistance, the 
change from one activity to another and the intensity or vigor of ongoing 
activity were attributed to action tendencies In these incompletely analyzed 
and, perhaps, oversimplified instances, T = T Now, having extended the 
conceptual analysis to include resistance, it is apparent that the intensity of 
ongoing activity and that the changes from one activity to another should 
more generally be attributed to the magnitude of the resultant action tend- 
ncies This means that the implications of the Principle of Change of Activity 
resented earlier must be viewed as appropriate only for the special and 
npler cases in which there is no resistance It is our task now to reconsider 
whole problem of change of activity to see what, if anything, is different 
the more general treatment that encompasses competition among 
tant action tendencies 
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III DYNAMIC IS «l ACTION 


On lomi occasions vvt observe tlmt the prrs< nt ition of a particular 
stimulus is mvaimldy followed by \n app »rt nt we ik( ning or ft decrement m 
the levs 1 of the ongomp activity A, wh never it is, and/or a eh mge to some 
ollur activity, but this dintqr cmnot be adequately described ns die 
null ition ol sonic other p u titular activity A tli \t is highly correlated with the 
presence ol the stimulus 

When for ex unplc the children ire pi tying with f ithcr s tape recorder 
without Ins pci mission and he is heard to enter the house from work, there is 
usually a sudden supplanting of tins illicit pi iy activity, sometimes by looking 
at the IV, sometimes by opening a book and apparently studying and 
anotlur tunc by a hasty preoccupation with some legitim itc toys on the 
lloor of the playtoom 11m kind of observation, more adequately described 
as a cessation of the ongoing \etivity (the common element), sugge sis that the 
tcnduit) sustaining the activity alrculy m progicss has somehow been 
we denied by the force of the new stimulus rather than that some other 
paiticular action tendency his been selectively strengthened by the force of 
that stimulus When mother cells the children to dinner, the common 
element is their coming to dinner When Tuber appears while they arc 
playing with his tape recorder, the common element is the cessation of that 
ongoing ae tivity 


In da)S gone by a suml ir thing happened when a stern principal appeared 
on the scene while hoys were behaving aggicssivcly m the hallwiy of the 
school 1 here would normally he at least a noticeable decrease m the inten- 
sity ol the aggressive activity and often a complete cess ition of the activity 
but the occurience ot the stimulus pioudcd no adequate clue ns to what 
activity would then be initiated by the hoys 

lhere me still other occistons when the presentation oT a stimulus while 
activity A is m progress functions to delay, selectively, the change from A 
(whatever it is) to some other particular nctivity } , even though an appro 
pnatc instigating stimulus for activity } is nheuly ptesent Here the onset 
ot the critical stimulus does not produce a gcncril delay in the interruption 
activity A by some other activity ns would occur if the stimulus had m 
, " lc 'MUntmg force to undertake activity A Instead the new 
fu ; cUon ; to postpone or eliminate entirely a change from the 
nrrsene K r^ *7 ? ' \° t,m l nrUculftr activity ) 1 his again suggests that the 
dm, Trlhf " ny somc,, ' n " f«nct,o„ to detract lrom a tendency 

he r ’ C CXprc " Kl <lto ■niUM.nn or a particular activity 

, e av f r, "w Whtle chddr™ are play mg w.tl. marl, let dart not 

delay the ntem.pl, „„ 0 r tht, land „r phy b ‘ „ ^ nctlvltlc ,, „|, hough It 

ITr the uZa, y rr" U,e ''“>‘ >1.0 change wd. take the for... 

' lon ° P aymg with l,n tape recorder which standi nearby ~ ,r ' 
a, another example, the appearance of the principal while a group of hoys 
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are standing around talking prior to the ringing of the school bell does not 
increase the persistence of their talking to one another, although it may 
guarantee that talking does not give way to fighting while he is present In 
short, there are many observations that suggest a stimulus may sometimes 
function to detract, in some way, from a tendency that would normally be 
expressed m action 

Now consider some other effects of the withdrawal or the removal of a 
stimulus — effects that might seem paradoxical given our earlier coordination 
of the instigating force to action with the presence of a stimulus Sometimes 
the cessation or the withdrawal of a particular stimulus is followed by an 
enhancement of the ongoing activity and a decrease m the likelihood of 
change to any other activity If there is already in progress a relatively 
restrained aggressive incident between two boys in the back row of the 
fifth-grade class, what happens when the teacher is called from the room 3 
The aggressive behavior is intensified This suggests that the removal of a 
stimulus has somehow functioned to increase the strength of a tendency that 
is then being expressed in the ongoing activity 

Sometimes the removal of a particular stimulus while an activity A is in 
progress has the effect of decreasing the latency of another particular 
activity Z, as if its removal had the specific effect of strengthening the 
tendency to undertake that activity Suppose that the two boys in the back 
row of the fifth grade are looking at their lessons when the teacher is called 
from the room It would not be unusual for her withdrawal to enhance the 
likelihood of a prompt initiation of aggressive behavior 

What, exactly, is the problem— given our earlier assumptions that the 
force of a stimulus is responsible for increasing the strength of a tendency 
and that the force of the response, itself, is responsible for decreasing the 
strength of the tendency 3 It is to explain how the removal of a stimulus can 
have a behavioral effect that appears comparable to the presentation of a 
stimulus and to explain how the presentation of a stimulus can have a 
behavioral effect that appears comparable to the occurrence of an activity 
One way to summarize these several effects coherently, and also to be 
consistent with our earlier presumption that the functional significance of a 
stimulus is to produce force that increases the strength of some tendency, is 
to conceive of a dynamic process that is parallel to the sequence defined by 
the concepts of instigating force, action tendency, and action but -which has 
to do with the suppression and the inhibition or activity Such a conception 
or opposition to action, or resistance, .s ahead* outlined in the general logic 
of decision theories that account for choice in terms of the expected conse- 
quences of activities When the expected consequence of an activ.t* is 
negative (a noxious or punishing event), the product of strength of expec- 
tancy times the negative value of the anticipated outcome is negative In our 
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On some occasions we observe that the presentation of a particular 
stimulus is invariably followed by an apparent weakening or a decrement in 
the level of the ongoing activity A, whatever it is, and/or a change to some 
other activity, but this change cannot be adequately described as the 
initiation of some other particular activity X that is highly correlated with the 
presence of the stimulus 

When, for example, the children are playing with father’s tape recorder 
without his permission and he is heard to enter the house from work, there is 
usually a sudden supplanting of this illicit play activity, sometimes by looking 
at the TV, sometimes by opening a book and apparently studying, and 
another time by a hasty preoccupation with some legitimate toys on the 
floor of the playroom This kind of observation, more adequately described 
as a cessation of the ongoing activity (the common element) , suggests that the 
tendency sustaining the activity already m progress has somehow been 
weakened by the force of the new stimulus rather than that some other 
particular action tendency has been selectively strengthened by the force of 
that stimulus When mother calls the children to dinner, the common 
element is their coming to dinner When father appears while they are 
playing with his tape recorder, the common element is the cessation of that 
ongoing activity 


In days gone by, a similar thing happened when a stern principal appeared 
on the scene while boys were behaving aggressively in the hallway of the 
school There would normally be at least a noticeable decrease in the inten 
sity of the aggressive activity and often a complete cessation of the activity 
ut the occurrence of the stimulus provided no adequate clue as to what 
activity would then be initiated by the boys 

There are still other occasions when the presentation of a stimulus while 
/'V V1 . ty ,S ir * P ro S ress functions to delay, selectively, the change from A 
„ , " “ ,s > to some ° ther Particular activity Y, even though an appro- 

P ate instigating stimulus for activity Y ,s already present Here, the onset 
of artivu rV StlnIUlU! d0es n °' produce a general delay in the interruption 
creased fh ^ some other activity as would occur if the stimulus had in 
stimulus f,! r ,,atms fOTCC *° “"retake activity A Instead, the new 
oneomsr , 1<m J t0 P ost P one or eliminate entirely a change from the 
present of a « ^ 'l° ’ hlS par,Icular activity Y This again suggests that the 
Am would some, ™> :s function to detract from a tendency 

The arrival of rt, 3 r cxpresscd ln Ac initiation of a particular activity 
delay A^m athcr r Wh,lc chdd ™ me Paying with marbles does not 

”f the“Za, r, rT a ' e " 1,k ' hh ° 0d that *<= change will take the form 
as ano her 4 1 P 7‘" S "“ h hls ,a PC recorder which stands nearby Or, 
as another example, the appearance of the principal while a group of boys 
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are standing around talking prior to the ringing of the school bell does not 
increase the persistence of their talking to one another, although it may 
guarantee that talking does not give way to fighting while he is present In 
short, there are many observations that suggest a stimulus may sometimes 
function to detract, in some way, from a tendency that would normally he 
expressed in action 7 

Now consider some other effects of the withdrawal or the removal of a 

o 7 ? at m ‘ g SCem P aradox,cal S^en our earlier coordination 

of the instigating force to action with the presence of a stimulus Some, 
the cessation or the withdrawal of a particular 
enhancement of the ongoing activity and a decrease m the 1 1 I u j 
change to any other activity If there is already 1'kelihood or 

restrained aggressive incident between two boys ,n TeT^k 3 rda “ Vel >' 
filth-grade class, what happens when the teacher is caLd fromT ^ ‘ hC 
The aggressive behavior is intensified This suggests that T™ 

stimulus has somehow functioned to increase ,h?.7 f „ he ™l°val of a 
is then being expressed in the ongoing activity ° fa tendenc y that 

Sometimes the removal of a particular i 
progress has the efTect of decreasing the latent f “ aC " V,ty A » in 
activity 2, as ,f its removal had the specific Jr cn ° r an °‘ hcr P ar “cular 
tendency to undertake that activity Suppose >h . u ° f Stren g th emng the 
row or the fifth grade are looking at the^f lesson 7 tW ° b ° ys ln thc back 
from the room I, would not he unusual for 1° 7 ' b,: ,cache r is called 

hkehhood of a prompt initiation of aggress, ve bah' ^ hdra " raI enhance the 

What, exactly, ,s the problem-*^ haV '° r 
force or a stimulus is respons.ble Carb ' r ^mptionj ,ha. ,1. 

and that the force of the ' ,ncrea »ng the strength h3 ‘ thc 
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have a behavioral effort that a P 3 ' n bow thc «ntoval of Ca31n S ‘be 
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present language, the implication of a negative expected consequence is an 
inhibitory or negaction tendency which is expressed in opposition to the action 
tendency, that is, in resistance to engaging m that activity (Atkinson, 196 , 


pp 285 to 292) 

In the following discussion we explore the implications of this genera 
idea within the conceptual framework already developed to account for the 
instigation of action Our discussion includes the behavioral effects o 
punishment and the topics of inhibition and avoidance behavior We first 
consider an analysis of the resistance or the opposition to an action tendency 
in which the key concepts, paralleling the ones of instigating force (F) and 
action tendency (7*), are inhibitory force (/) and negaction tendency ( N ) We 
develop the view that, generally, there is conflict between the tendencies to 
engage in particular activities and the tendencies not to engage in those 
activities, that it is the resultant action tendency which ultimately gets expressed 
in activity, and that the changes in the dominance relations among resultant 
tendencies to engage in different activities account for the observed changes 
from one activity to another 

To begin, we investigate the dynamics of negaction tendencies and the 
consequent effects on both the resultant action tendency and the action 


tendency This discussion parallels and extends the treatment of action 
tendency given in Chapter 1 Then, following the outline of our earlier 
treatment of historical questions about the growth and the extinction of 
instigating force to undertake a particular activity and the elaboration of an 
action tendency (that is, Chapter 5), we consider the growth and the extinc- 
tion of the force not to undertake a particular activity and the elaboration of 
the negaction tendency that opposes, resists, and dampens the effect of an 
action tendency Finally, armed with a reformulation of the Principle of 


Change of Activity in terms of the relative strengths of resultant tendencies to 


engage in one or another activity (that is, action tendency minus negaction 
tendency), we discuss the general implications of the scheme in reference to 
the empirical generalizations about punishment, avoidance behavior, and 
coordinate behavioral phenomena And we determine how, if at all, any of 
the conclusions reached m the earlier chapters are affected by this particular 
theory of resistance 


THE CONCEPT Or A NEGACTION TENDENCY 

Every individual has consciously experienced a tendency not to engage 
in a particular activity Perhaps, the urge not to burst out laughing in a 
church, the urge not to say something sharp to an individual who has 
provoked anger, or the urge not to hiccough are among the common 
experiences of this kind These tendencies not to engage in particular 
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activities will be referred to as negaction tendencies As conceived, they share 
many of the properties already attributed to action tendencies They are 
impulsive m character, but they block, resist, or negate particular activities 
rather than compel them Negaction tendencies are strengthened by the 
inhibitory force of stimuli in the immediate environment of the individual, 
for example, the threatening glance of an angry parent to the child about to 
giggle m church Like action tendencies, they persist until they have been 
expressed and, when expressed, they decrease in strength But unlike action 
tendencies, which are expressed m the initiation of an activity that can be 
noticed by an external observer, a negaction tendency is expressed and is reduced 
in its opposition to an action tendency , that is, in resistance When there is both a 
tendency to engage in an activity ( T ) and a tendency not to engage m that 
activity (N), it is presumed that the two tendencies combine addi lively the 
same way two or more action tendencies that refer to the same activity 
combine in the case of a compound action tendency (see Chapter 3), with 
the result that the opposition or the resistance to engaging in the activity is 
represented by subtraction The resultant action tendency ( T) is defined as the 
difference between the strength of the action tendency and the strength of 
the negaction tendency T = T — N 

In earlier chapters, which dealt explicitly with instances of appetitive or 
approach behavior that were uncomplicated by inhibition or resistance, the 
change from one activity to another and the intensity or vigor of ongoing 
activity were attributed to action tendencies In these incompletely analyzed 
and, perhaps, oversimplified instances, T = T Now, having extended the 
conceptual analysis to include resistance, it is apparent that the intensity of 
ongoing activity and that the changes from one activity to another should 
more generally be attributed to the magnitude of the resultant action tend- 
encies This means that the implications of the Principle of Change of Activity 
presented earlier must be viewed as appropriate only for the special and 
simpler cases in which there is no resistance It is our task now to reconsider 
the whole problem of change of activity to see what, if anything, is different 
in the more general treatment that encompasses competition among 
resultant action tendencies 

Resistance Distinguished from Consummation and Competition 

Before examining the dynamics of negaction tendencies it « ill be « cl! to 
have the concept of resistance clearly in mind It must be distinguished from 
two other effects that also work against the expression of an action tendency 
Consider first the difference between the effect produced by the consum- 
mately force of an activity that is occurring and the resistance produced by 
a negaction tendency When the tendency to undertake a particular activity 
becomes dominant and lS expressed m behavior, the eonsummatory force of 
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the activity reduces the strength of that action tendency Eating reduces the 
tendency to eat 

The resistance produced by a negaction tendency, in contrast, has no 
direct influence on the strength of the action tendency it opposes The 
negaction tendency merely prevents all or some part of the action tendency 
from being expressed in behavior The residual or resultant action tendency, 
T = T — N, is the amount by which the strength of the action tendency 
exceeds the strength of the negaction tendency This represents the resultant 
strength of the action tendency that is free to be expressed in the competition 
for dominance with other resultant action tendencies and that is to be 
expressed in behavior A negaction tendency has a suppressive effect on some 
activity, but it has that effect without removing or weakening the component 
tendency to engage in the activity A child, trained to wait until a prayer 
has been said before eating, may only hesitatingly and gingerly taste what is 
on his plate under the threat of chastisement but then will spring to the 
business of lusty eating once grace has been said 

Resistance is set apart from other effects in the theory that work against 
the expression of an action tendency m a second way — namely, m the form 
of its relationship to action tendencies Both resistance and competition 
refer to interaction among tendencies, but the nature of the interaction is 
quite different m the two cases A negaction tendency has a graded dampen 
mg effect on an action tendency, and always, by its opposition, reduces the 
magnitude of the residual or resultant tendency that is available for com - 
petition with other tendencies for expression in behavior The resolution of 
competition among two or more resultant action tendencies, when the 
activities are incompatible, is all or none It hinges only on the question of 
which among the several competing resultant tendencies is strongest When 
A and Tare incompatible activities, either activity X ot activity Y will occur 
depending on which of the resultant tendencies, T x or T r , is dominant 
The intensity of the activity that is initiated will depend on the strength of 
the resultant tendency that is expressed in the activity When a change m 
the dominance relations occurs, the activity will change discretely and, 
again, the full strength of the supporting tendency will be expressed in the 
new activity This is not what happens when N x resists T x to produce T y 
bince it is T x that is expressed in an activity, the blocking of T x attributable 
to N x has a direct influence on the vigor or the intensity of activity X when 
it occurs 

A more complete picture of the d.frerence between competition and 
resistance now can be achieved by combrnmg the two concepts in the 
paradigm for a change of activity Consider the set of.ncompat.ble activities 
for which there are action tendencies T A , T m T c , Consider now that, 
for each of the activities, there may also exist an inhibitory or negaction 
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tendency tf At N B , N c , These sets combine to yield the set of resultant 
ac tl on tendencies T A = T A - N A , T B = T n - N B , T c = T c - N c , 

The strongest from among this set of resultant action tendencies will be 
expressed m behavior Activity A in progress implies that T A >• T B , T Cf 
and, when activity A is supplanted by activity 8, T s > T A> T c , 

DYNAMICS OF NEGACTION TENDENCIES 

The fundamental questions to be answered about negaction tendencies 
are ones already treated at length in reference to action tendencies (Chapter 
1) How do they arise ? How do they function? How are they reduced? In 
brief, the answers are as follows Negaction tendencies arise from the inhibi- 
tory force of stimuli, they oppose or resist the initiation or continuation of 
particular activities, they are reduced when expressed in resistance These 
are the primary issues that must be studied m detail so that we can determine 
the behavioral implications of negaction tendencies In presenting this 
conception, we assume ideal conditions Later, we shall consider the effects 
of selective attention and consummatory lags 

We begin again with the conservative assumption that a tendency does 
not change in strength spontaneously Something must cause the change in 
the strength of a negaction tendency We assume that the strength of a 
negaction tendency will change over time as a function of the operation of 
forces that enhance the tendency or that diminish it A negaction tendency 
is aroused and is strengthened by the influence of the inhibitory force of a 
stimulus to which the individual is exposed and is reduced in strength by 
the force produced m its resistance to an action tendency Should this latter 
force be called a consummatory force? A dissipating force? Or, more simply, 
the force of resistance? 

We think that the latter designation, the force of resistance, symbolized R, 
conveys most clearly our notion that resistance is to a negaction tendency 
what action is to an action tendency the expression of the tendency that 
accounts for its reduction For assistance in overcoming the problems posed 
by terminology, we have placed in correspondence the parallel concepts for 
the instigation and the resistance to action in Table 7 1 


TABLE 7 1 Analogous Concepts m the Treatment of 
Instigation of Action and Resistance to Action 


Insticatjon of Action 

Resistance to Action 

Instigating force, F 

Action tendency, T 

Inhibitory force, / 
iSegaction tendency, X 


Resistance 

Consummatory force, C 

Force of resistance, R 
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Change in Strength of a Negaction Tendency 

A change in the strength of a negaction tendency depends on the magni- 
tude of the inhibitory force, the magnitude of the force of resistance, and the 
duration of the exposure to these forces The differential equation that 
describes the change in the strength of a tendency not to undertake a par- 
ticular activity is 

™=I-R (7 1 ) 

dt 

The differential equation is identical in form to the one introduced in 
Chapter 1 to describe changes in the strength of an action tendency (see 
Equation 1 4) It says that the rate of change in the strength of the tendency 
not to engage in an activity is given by the net force, that is, by the inhibitory 
force of the stimulus minus the force of resistance produced by its expression 


in active opposition to the tendency to undertake the activity 

The inhibitory force of a stimulus (for example, the impact on the child of 
the parent’s threatening glance in church) is its capacity to increase the 
strength of the tendency not to engage m an activity and is assumed to be ot 
constant magnitude throughout the interval of observation The magnitude 
of an inhibitory force of a stimulus like the magnitude of an instigating force 
depends on the prior history of the individual, particularly his previous 


expenence with punishment 

The magnitude of the force of resistance ( R ) defines the extent to which 
N is reduced per unit time as a consequence of its resistance to T It lS 
conceivable that two factors determine the magnitude of R the kind of 
activity that is being blocked or resisted, and the strength of N that is 
expressed in resistance to T We shall use r to represent the extent to which a 
negaction tendency is reduced per unit of time in resisting an activity, 
allowing for the possibility that this parameter might vary as a function of the 
nature of the activity being suppressed In dealing with the second factor 
affecting R, the strength of N that is actually being expressed in resistance to 
T> we must take into account two different cases that arise as a result of the 


special nature of negaction tendencies 


The resistance of a negaction tendency to an action tendency depends on 
the strength of the action tendency If the action tendency is stronger than 
the negaction tendency (that is, T > N), the full strength of the negaction 
tendency will be expressed in resistance to the acuon tendency If, on the 
other hand, the negaction tendency is stronger than the action tendency 
(that is, N> T), then presumably only the strength of the negaction 
tendency required to nullify the action tendency is expressed against it I n 
this case, an amount of N equal to the strength of T is sufficient to block the 
expression of T completely The resultant tendency T is reduced to 0 when 



RESISTANCE 209 


N = T The two conditions T > N and N > T define the two different 
cases We consider them m order 

Case 1 (T > N) On the assumption that the force of resistance (R) is a 
multiplicative funct.on of r and the AT actually expressed m resistance (an 
assumption which is comparable to the one made earlier concerning deter- 
minants of the consummatory force of an activity), we may substitute 
R — r JV into Equation 7 1 When we do this, we obtain 


dN = j 
dt 


N 


(7 2) 


Equation 7 2 is of the same form as Equation 1 10 presented m Chapter > <0 

describe the combined effect of the instigating and consummatory lorce on 

an action tendency It says, in effect, that the strength ofo A ^ negact on 
tendency will increase as long as the the 

force of resistance (that is, when / > r A), when 

? * change when /' Tr \ This means ilia, the 

to an action tendency, the asymptotic level for IT is given by 7/r 
Integrating Equation 7 2 produces 


N=N, 




(7 3) 


Equation 7 3 generates the same family of C " xhc f mt ,al strength of 
that Equation 1 1 1 generates for an acuon. tende«qt The m'. 

TV is given by the inertial tendency 7, an (1) t f the negaction 

Figure 7 1 pictures two examples from ( *Ull (o tha( 

tendency is initially above its asymp V i . , jj nse to that 

level, and (2), .fit is initially below that level W ^ _ when 
level Although it is not not necessarily continue to be 

environmental stimulation is ; bservatl on An important implication 

stronger than N during an and ncgac t.on tendencies ,s 

of the assumptions we have made abo unstable We shall examine 

that the dominance relationship etW '“ n ces of this instability, that 

some of the theoretical and behaviora u- under constant environmental 

is, the shift from 7* > At oN> ° resultant action tendency A 

conditions, in a later section dea mg of JV" > T defines a change from 
change from the condition T > to 

Case 1 to Case 2 . xs 

Cars * (J r> D When the tendency no. to undertake an activity 
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7 r Exam P les of *<= possible changes in strength of ncgaction tendency 
Equation ° f “ m ' W Und " thc c0ndl “ 0 “ of Case 1 when T> K (see 

t'ZTt t ha " t ' ndenc y to undertake the activity, the action tendency is 
,, , P ,' y ° ull ‘ fied ’ that ls ' resultant action tendency is 0 This means 
stances V r*v would not en gage *n that activity under any arcum- 
The cTl er ' To n ° ° ther tendenc ies competing for expression 
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-sf k i sns™* ,han 

tendency as a functton of inhibttorv forr Jr !trength ° f 
same as in Case 1 (see Equabon 7 n but IT ‘J C . ° rce of resistance is the 
of resistance nre cnhct.ti.t a c n * ° Ut w ^ en determinants of the force 
of resistance are substituted for Case 2 , the equation becomes 

dN , 

T, =I -' T P4) 
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This means that as the strength of T changes, the strength of N that is 
actively involved in resistance will also change Hence, before integrating 
this equation to determine the course of N over time, it is first necessary to 
specify the fate of Tover time This we can do easily, since, with N > T, it 
is impossible for T to be expressed in activity It is completely blocked 
Under these conditions, T grows linearly over time as a function of the 
influence of instigating force as described in Equation 1 7 of Chapter I, 
that is, T = Tj + F t By making this substitution for T in Equation 7 4, 
we obtain 


dN 


— / — t(Tj + F t) 


(7 5) 


When this equation is integrated and the constant of integration evaluated, 
we have 

(7 6) 


N = N, + (I-, T,) I- (^ 


Equation 7 6 yields the family of curves for the course of N m Case 2 o 
which three (a, b and c) are shown in Figure 7 2 The linear growth o , 
which cannot be expressed because it is nullified by W, is shown for the 
condition of a constant environment as assumed Sooner or later-bu 
always-the constantly increasing action tendency (T) becomes 
to and then exceeds the negaction tendency (W) This is a prime example 
the instability of the dominance relation between an ac “°" ’ “ ^ own to be 
negaction tendency Case 2, the condition in which N > T, is shown to be 
inherently unstable under the assumed conditions of a constant environment 
and^no displacement or substitution In time, .here is always a change to 

Case 1, in which T exceeds jV Flgure 7 2 will be followed by IP This 

Which of the three paths sh 'gu ^ ^ , he , n h.b.tory force 

depends on the strengths of th If the inhibitory force is 

(I) relative to the strength ^ P throughout the interval although 
very strong, 1 V can increas ^ curvc o) because the constant growth 

the rate of increase svill dim. < force of resistance throughout the 

in T results in a constant y 1 s ^tely strong relative to the instigating 

interval If the inhibitory force 1 ncrease m the strength of 1 V, but the 
force, there will occur an mm®* ’ of resista nce that operates to reduce 
constantly rising T increases t e f orC e Q f reS istance can overcome 

N As shown in curve b, the as e ,j jj C g in to decline Finally, if the 

the effect of the inhibitory force, and A win 




212 THE DYNAMICS OF ACTION 



Time 


Figure 7 2 Examples of possible chang 
(W) as a function of tlnie (,) the 

Equation 7 6) 


« in the strength of negaction tendency 
conditions of Case 2 when N > T (see 


the consunth/ * S Unable to sustain N at its initial level, 
will result in an imm ° rC j rcsistancc attributable to the growth m T 
m curve c) Clearly, m ° re prcci P ,tous dedinc m N (as shown 

longer period of time the stronger th * 7?, “ rulll fi ed b the negaction tendency for a 
under the specified rnnH f * ™htbitory force of the stimulus Yet, eventually, 
finally exceeds N there 1 l?* 15 ’ the im P ulse to action returns and, when T 
initiated ’ ” the P 0 ®*** once more that the activity will be 

(CaseTj.cOTcrThoM^ 1 ”^ 1 , by Wh ' thcr T >N (Case 1) or N> T 
over time under ideal condition"^ ™ Str ' n S ,h of negaction tendencies 
the absence of displacement c ° ns lant environmental stimulation in 
dynamics of the resultant action! Substltutlon Now let us consider the 
do so requires the simultaneous tracW ofth" ‘ W SamC C ° ndltI °” 1° 
negaction tendency throughout the same ,n”Ltl ofbme ^ 

DYNAMICS OF RESULTANT ACTION TENDENCIES 

The strength of a resultant action tpnripn . „ f „ 

large number of paths through time even u J a " y OIle 

s , even under constant environmental 
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conditions The assumptions made concerning the arousal of a negaction 
tendency, which are comparable to the ones proposed for an action tendency, 
and the additional assumption that a negaction tendency subtracts from an 
action tendency to yield the resultant action tendency {T = T — N) 
generate a rich variety of effects on the resultant action tendency These 
varied effects are particularly interesting because they are derived from the 
dynamic properties of the theory rather than from an appeal to a change in 
the stimulus situation Complexity can befouni by turning the theory inward on the 
dynamic process within the individual without having to look outward for its explanation 
to some instability in the individual's immediate environment 

The two cases identified m the discussion of the dynamics of a negaction 
tendency, Case 1, m which T > N, and Case 2, in which N > T, he p to 
organize this section on resultant action tendencies In Case 2, the resultan 
action tendency is 0 (or negative), so it can not be dominant and thereby, 
expressed in behavior In Case 1, however, there are two possibilities The 
resultant aeon tendency is greater than 0 but may not be dominant and 
if so, some other activity is being expressed in behavior (Case 1*) Or the 
resultant action tendency may be dominant and expressed m bchav " 

U) The letters „ and b, which identify these subcases, are consistent with 
our earlier use of A to identify an activity in progress and of B to identity 
tendency that is not then being expressed in behavior 

We shall discuss the three cases, which correspond to the three post ible 
states of a resultant action tendency in the order \b, 2 and a 

illustrate how the dynamic properties of acuon tendencies and negaction 

tendencies can send a resultant action tendency t roug a imme d 1 ate 

(or cases) Throughout the^d. — "—I instigating and 
mhlbno™ force, That other parameters are constant, and that there ts no 
displacement or substitution 

t* •>> V but T is not dominant 
Case lb We begin m,h ,h ' ‘be'rLltant action tendency can m time 
Either of two th.ngs can happe or the rKu ltant acuon tendency 

become dominant (a change to ' ’ With T > iV but T not 

can in time be nullified (a change “ h of 7- because it is being 
dominant, there is a linear increase in h of N IS m0 i,ing toward 

instigated by F but not expresse accelerated function shown 

asymptote according to the fami 1 because the total asailable 

earlier in Figure 7 1 This is happeni g rcsistancc to f Under these con- 
strength or N is continually ‘ ^ from , h e difference between 

ditions, the temporal course o eauation for T is obtained b) 

the temporal course of T and that of 1* <1 
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Time 


Figure 7 3 Four distinguishable paths for 7\ within Case IS when T X >N X 
but T x is subordinate to T A , the dominant resultant tendency (see Equation 7 7) 

substitution from Equation 1 7 for T and Equation 7 3 for JV 


T=T- N=(T,+ F ,)■ 


‘+^(1 - d -’")] 


The four distinguishable paths for T x , the resultant action tendency for 
some activity X, in Case 14 are shown in Figure 7 3 as curves in, x,y , and z 
Notice that all of the curves begin where T x = T x — N x > 0 but with 
* < T r A i *5' dommam ‘endency which is being expressed in behavior 
ree o t our curves (ru, x, and y) approach positive linear growth as Ng 
stabilizes The slope of this straight-line function is the same for all three 
curves and is equal to the magnitude of F x These three curves (in, x, and/) 
all remain m Case 16 until T x reaches the level of T, which is shown 
constant When T x > T A , activity X is initiated, and we move from Case 
lt» to Case la 


The fourth curve (z) is one in which T x decreases in strength until its 
value is 0 (or negative) This takes us out of Case 16 and into Case 2 where 
N x > T x 
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Each of the four curves for T x in Figure 7 3 is accompanied by a miniature 
representation of the relationship between T A and N x that must hold true 
throughout the interval to produce the given path for T x The strength of 
'/' will be likely to decline initially, as in curves.? and z, when the negaction 
tendency is relatively weak at the outset and rises to its asymptote (that is, 
2V v < I x l, x ) and the instigating force to undertake activity X is also 
reiatively weak [that is, F x < r x (I s lr x - *v,)l Whether or not T x jM 
be nullified (that is, 7\ drops to 0) as in curve * or will reach a nummum 
while T\ is still positive (as m curves) depends primarily on the magnitudes 
of I x and N Xl The larger these inhibitory parameters are relative o x , 
the instigating force, the more likely it is that T x will be nullified 

The two upper curves ,n Figure 7 3, namely, .and shave, mtia. s ope 
that are positive, .ha, is, I\ increases in strength from the outset This 
always occur when the initial strength of the negacuon ‘endencyis above 
the asymptotic 

stimulus situation (that is, &x r > ^xl r x) x trone enough, 

^m rr .of r e^co— --^^3 

other critical question concerns the magm in the resultant 

instigating force for activity * to ^mthe' face of an in.ual increase in the 
tendency T x right from the outse generally important quespon, 

negaction tendency N x 7 This may ^ ®een advanced that the imUal 

since it follows from the assump on should normally tend to be 

(or inertial) strength of negacuon continue to be expressed and, 

quite low Why 7 Because negaction e Qn tcn dcncies, even when the 

thereby, to be reduced by resistance , forceo f a stimulus, just as 

individual is no longer exposed to e p or example, an individual 

long as there is some action ten enC ^ t ^ as been held m check by a 

whose tendency to engage m some time after he leaves the 

negacuon tendency sfiouJd lose is r ^ s , conger unexpressed resul- 

critical situation and should 

tant tendency to aggressive be avior al end, non that F x > 

, r r- will be positive under the sp~ 

2 The initial slope of T X w “ l , ^ 

'xUxI'x - X Xl ) even if * V, < 
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Figure 7 4 The possible paths for T x within Case 2, when N x > 7\ so that 
T Xj £ 0 The activity m progress is sustained by T., the dominant resultant 
tendency A 


At this point let us consider what happens when the conditions are such 
that there is the typical initial rise m N x , but F x , the instigating force to 
undertake activity X, is too weak to prevent the nullification of T x This is 
shown m curve z of Figure 7 3 It constitutes a change from Case 1 b to Case 2 


Case 2 We have already reviewed the temporal course of N and T for Case 
2 in Figure 7 2 When N > T, T is nullified We can continue to conceive 
o a resuUant action tendency but, now, its magnitude is a negative value 
, , ’ ^ ® The negative value of T specifies the extent to 

W , ' C C * CCC 3 '^ lls ls amount of increase in T that is required to 
return to Case IS, , n which T would again be eligible to participate in 
competition with other resultant action tendencies for dominance A return 
m Case 16 can come about as a result of changes in either or both Tand N 
These are the changes that have already been plotted in Figure 7 2 

e temporal course of T x m Case 2 is shown in Figure 7 4 It is obtained 
by plotting the difference between the curves for N x and T x already shown 
tnFigure 7 2 In Case 2 T x begins with a negative value given by T x - 
and then it either rises directly with positive acceleration to 0 (curvey), or it 
declines temporarily to a minimum and then rises with positive accelerauon 
to 0 (curve k) The slope of T x Case 2 will initially be negauve (a 
declining trend) if the inhibitory force is sufficiently strong to counteract the 
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combined effects of the instigating force and the initial force of resistance 
(that is, I x > F\ 4- r K 7\ ) Under these conditions, the constant rate 
of increase m A\, produced by the inhibitory force, is initially greater than 
the combined rate 0 r decrease in A produced by the force of resistance, 
plus the constant rate of increase m T ■ v , produced by But as 7\ grows, 
the force 0 r resistance = W 7\) also grows Hence, the initial 
advantage of the inhibitory force is lost, and the trend of 7\ is reversed 
The declining trend of 7 x will continue for a longer time when the inhibitory 
force is very strong relative to the other parameters Although m principle it ts 
generally expected that J\ mil always become posit, vc again, in actuality there may 
be instances in which the inhibitory force is so strong and ubiquitous that nullification 

could be a long time fate of 7\ _ 

When the inhibitory force is weaker than the combination of instigatmg 

force and the initial force of resistance (that is, I \ < c\ + r \ \,h * 

will begin to rise toward 0 immediately as m curve J of Figure 7 4 these 
trends of 7\ in Case 2 are more easily discussed in « fe rence , oF,gues7 2 
and 7 4 than ,n reference to Equation 7 8,3 which is ^>amed by subshtuuon 
from Equation 1 7 for Tand Equation 7 6 for AT in Case 2 Equation 7 
discussed in the mathematical notes at the en o t e c a P e > AT, 

Once there is a change from the state in which N\ > to if v > v. 

that is from Case 2 to Case lb, under the conditions ° f 
men, that have been assumed throughout this discussion t**""*^ in 
continues to be the positive accelerated growth toward I near. ty show 
curve a of Figure 7 3 This guaran.ees lha, ^strength T V». ^ 

to intercept the dominant tendency T , and finally will s 

initiation of activity X rendenev and resistance 

From this discussion of inhibitory force, ‘ draw an 

when the resultant action tendency is not ati() ’ ns thr lm p os ,t,mi of 

important conclusion about the e jwora ^ ex p rtsm „ 0 f that tendency It 
resistance on a tendency not being "7"”' temporarl ly lowers the probability 
increases the latency of response / P introducing an inhibitory force 

that that activity will be mit.ated 7 *"{7J actIvlly question is finally 
ts a temporary suppression of the response ^ to Case la, to which 

initiated m the face of resistance, we mov 

we now give our attention ^ trare the 

i T > N but T is dominant To trace tne 
Case la In Case 1 a not on y is ’ j om inant we must again be ajile 

temporal course of T when it as eC ° r f rom w hich the course of T is 
to trace the separate courses of T ana 
derived 


T — (7/ 


- jtr,) + O' - 1 + ’ T,) ' + 


(t) 


(7 8 ) 
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Fate of the Ncgaetion Tendency in Case la The temporal course of jY will be 
the same as in Case 1 6, already shown in I igurc 7 1, since the essential 
condition T > N still prevails In light of the preceding anal>sis of Case 
16 when 7 > 0 but not dominant, wc can reasonably expect that typically, 
if there is no change in the stimulus situation, cither iY will already have risen 
and be near its asymptote Ijr, or that it will be on the rise and will be 
approaching that level when T becomes the dominant tendency. But the 
fact that T is now being expressed in behavior introduces a determinant of 
the temporal course of T and P not already considered in our discussion of 
Case 16, namely, C, the consummatory force of the activity 


Fate of the Action Tendency m Case la Wc must reconsider the fate of an 
action tendency that is being expressed in behavior (Chapter 1), remem 
bering that, until this chapter, wc have been dealing with the problem of 
change of activity only when there is no resistance Now wc shall attempt to 
recover the conclusions reached for that special case, m which N = 0, from 
a more general statement 

We can most easily observe the effect of resistance on the temporal course 
c£both the action tendency T and the dominant resultant action tendency 
7 by looking first at the conditions that prevail when there is stability m the 
strength of T and the level of the activity motivated by it Then, with an 
intuitive grasp of how resistance functions in relation to the ongoing activity 
and the tendencies sustaining it, we can move to a consideration of some of 
the more interesting but complex changes in a dominant T that are derivable 
trom a few simple principles stated in equation form Most of the formal 
de„va.,om however, w,U be appended ,n the mathematical notes 

from Jt! SU t, tant “a" 0 " tendenc y become stable when both T and N, 

tc it IS derived, have become stable Given that T > If, N will 

eaullitv ,W V aS r‘ hC mh,b,,or y and the force of resistance approach 

levd ft’ Y Yu I = R = r * This ,s the same as N approaching the 
level //r, as pointed out ,n the discussion of Case 1 b 

stimulus sin tendcnc ^ "^approaches stability as the instigating force of the 
eo”a? f-ce of the activity become 

an activitv tal ? ~ C ., We are rcn,ind =d that the consummatory force of 
an activity (as conceived) depends on Ihe kind of activity in progress and on 

n.ha,acUv°,vtF aC,lV ' ,y ' " ° n thc d ' 8r « °f involvement of the individual 
m that aettvity We mu, assume , hat , ht j „/ 

involvement tn it, is determined by the str,„o,h , %• 

Tn PUanfor i , . y f strength of the resultant action tendency T 

n Chapter I where we made the effort to keep our explanation simple 
until the mam structure of the conceptual scheme had been exposed, the 
consummatory force of the response was attributed to a multiplicative 
function of the consummatory value of the activity and the strength of 
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action tendency that accounts for the intensity of activity, or the degree of 
involvement of the individual in that activity, that is, C = c T This 
equation was presented for the special case in which there was no resistance, 
that is, T = T — N = T — 0 = T Now, having developed the concept 
of a negaction tendency that opposes or dampens the action tendency and 
that reduces the strength of the resultant tendency that is available for 
expression in behavior, we must employ the more general conception of the 
determinants of a consummatory force 
C = c T 


C = c{T- N) 


(7 9) 


It follows that T approaches stability as F and C approach equality 
According to Equation 7 9, this will occur when F = r(T - N) or when 
T = Flo + N And since the level at which N becomes stable is given by 
//r, we may complete the specification of the level at which T becomes 
stable T will become stable when T = F/c + //r 

It is clear, thus far, that with no inhibition, T approaches stabili y 
level defined by F/i This was the specification advanced in Chapter 
that special case But, when there is resistance to its expression, T does n 
stabilize until it has become even stronger by an amount equivalent to 
level of the negaction tendency (AT = //r) which opposes it 

Finally, what of the dominant resultant action tendency f’ ^ what level 
does its strength stabilize’ Since the stability of depends on hesab.hty 
of T and N from which it is derived (that is T= T-N 
substitution the following specification for the level at which the strength 
will stabilize 




T=- 

c 

1 a, that in general, 1 1 is ‘he resultant action 
From all of this, we conclude that, i n ge ^ a 

tendency being expressed la behavior t a m & lUm J us a „d the consummatory 

level defined by the ratio of the instiga tng j there is no resistance, so 

value of the response, F/c In the spcC '“ tcn dency are equivalent, the 

that the resultant action tendency ^ generally when N > 0, the 

latter also will stabilize at this eve defined by the lev el attained by 

action tendency Twill stabilize at a et ^ amount cquIva Ient to the level 
the resultant action tendency ( ; P , opposes it, that is, Ffc + Iff 

attained by the inhibitory tendency (A ) which PP 
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This means, in general, that over a period of time during which an indi- 
vidual is continuously exposed to stimuli that produce a constant instigating 
force to undertake an activity and a constant inhibitory force to negate the 
activity, and the activity is in progress in the face of resistance, the action 
tendency will rise to a higher leiel than could be attained if there it ere no resistance to 
its expression It is apparent that a ncgaction tendency, as conceived, certainly 
does not reduce the strength of the action tcndcnc> that it opposes In fact, 
it has just the opposite and the paradoxical cfTcct of allowing the action 
tendency to gain even more strength than it would if there were no resistance 
to its expression in behavior 


The higher asymptotic level attained by T, when there is resistance, comes 
about because only a magnitude of tendency equivalent to the difference 
between Tand N, the resultant (T), is expressed in the activity As a conse- 
quence, the consummatory force (C = c 7), corresponding to any given 
magnitude of T t is less than it would be if no jVwerc prC scnt With a smaller 
consummatory force functioning to reduce T while F is instigating and 
strengthening it, Tmust attain a higher level before C can become equivalent 
to F the condition required to stabilize the strength of the tendency 

This implication of the conceptual scheme is an obvious source of hypoth- 
eses about the consequences of punishment Inherent in the scheme is a 
property of bottling up the action tendency to create the potential for a 
sudden but temporary surge in the intensity of an activity if the inhibitory 
torce ofthe stimulus situation were to be suddenly removed Since T is at 
a igher level than T, which controls the intensity of the ongoing activity, 
somethmg must happen when the inhibitory force sustaining N is suddenly 
withdrawn The negaction tendency should be rapidly reduced through 
contmued res ls tance to the strong T As this happens, T can increase and 
consnm Z & ^ intensit Y of the activity But this will increase the 

and t rrt °T °u CC \ ° Z aC,1V,ty ’ thus> bringing about a reduction of T 
and a return to the level at which T = T = FIc 

deals wnhZZ’Z &nC * SOme re * a,e d hypotheses in a later section which 
mu ^ r — ,° fthe Pr ° bIem Punishment Now, however, we 
Zcep oTof h P ° ral ° f T and Case 1. in terms of this 

that is bemZ° W ™ CC /~ m reference to the dominant tendency 
evel at wZh r P Z Se f “ Z ° ng ° ing aCtlvlty We know already that the 
stimulation^ A ultimately become stable under constant environmental 
Our task 1 r mC ’ TZfl’ FtC ’ n ° malter how ««mg the ^.stance 

Our task wdl be simplified by first considering what happens when an 
activity is initiated with no change in the environmental stimulus situation 
as T passes through condition 1* to la Earlier we concluded that, since 
imposing resistance functions to delay the initiation of an activity, the 
negaction tendency may very likely be near ns asymptote at the time the 
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Figure 7 5 The parallel course of Tand T when an activity is initiated (Case la) 
after J\f has become stable at 7/r Depending on its initial strength, T rises or falls to 
its asymptote, Fjc 


activity is finally initiated Hence, let us first assume that N has already 
become stable What, then, is the course of T and T once the activity is 
initiated, assuming the same constant environmental condition as previ- 
ously ? 

The basic general postulate for change in the strength of an action tendency under 
constant conditions is 

d -Z=F-C 

dt 

&= F — c T 


dT = 
dt 


-4T- AT) 


(7 10) 


If N is already stable, and therefore constant, the paths of both T and T to 
their respective asymptotes are described by the familiar negatively accel- 
erated growth ,f T, and T, are below asymptote or by the equally familiar 
negatively accelerated decline if they are m.ually above asymptote Th«e 
parallel trends, shown in Figure 7 5, correspond to the ones derived earlier 

"Wbm', ' 5 f ° r to' ?Xn 7. - 0 ! atadras,mp,o.,c^ The appropria.e 
funcbon dcscnbmg* the'strent^h'of negacnon .endency over time (Equation 
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7 3) can be substituted for A r in I quation 7 10 above Then this equation can 
be integrated to yield a function tint describes the path of T over time under 
the constant conditions that have been assumed 4 The variety of paths that T 
can follow depends on the several parameters of the resulting equation 
(Equation 7 11) Figure 7 6 contains four panels that illustrate the various 
possibilities We are again reminded tint the various changes in strength of 
T, as shown in Figure 7 6, arc derived from the theory about the dynamics 
of the process and not by an appeal to some change in the immediate stimulus 
situation Consult the mathematical notes at the end of the chapter for a 
more detailed specification of the conditions under which each of these 
trends might be expected to occur 

The point of immediate interest is to see how T is affected by changes m 
iV when 7 is dominant (that is, under Case la) We find a new variety of 
possible paths for the strength of T in addition to the ones suggested m 
Chapter 1 when no consideration was given to resistance In describing 
these possible paths, we pick up T at the point in time when the initiation 
consummatory lag interval is ended instead of at the point of shift in activity 
in order to focus on that portion of Case la that is most interesting 

We recall from Chapter 4 that we have assumed a consummatory lag 
interval at the initiation of an activity just after an action tendency becomes 
dominant During this interval, the now stronger instigating force appro 
pnate to an ongoing activity is operative, but the consummatory force is 
absent It develops that the initiation consummatory lag plays no part m 
determining the way m which 7Ts affected by because N is not influenced 
by an initiation consummatory lag This ,s true for two reasons First, the 
concept of initiation consummatory lag does not apply directly to N (that is, 
one would not speak of a lag in the onset of resistance by A r ) because N 
always and continuously resists T Second, even though 7Ts affected by the 
initiation consummatory lag, AT remains unaffected because in the case 
under discussion (Case la) T > AT This means that all of is already in use 
against T and the path of N is toward asymptote Ilr, independent of the 
course taken by 7* r r 

The initiation consummatory lag does affect T directly by helping to 
boost its strength over the level present at the time of the change in activity 
This occurs because there is no consummatory force to reduce the action 
tendency during the interval of the consummatory lag at the initiation of an 
activity, thus, the tendency grows in strength linearly during that interval 

4 The resulting equation is 

T = T , (*,_')< + < 71.1 

see the notes at the end of the chapter 


For additional details 
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{C) , to r in Case la, *vhen T> N and T 

Figure 7 6 Examples of the pat for t h e discussion ofconditions A, B, C,D) 

is the dominant tendency (sec pp ■ and T „ onl> affected 

Since tVis unaffected b> initiation consu^ merement in strength, we may 
by being provided an interva ° at the e nd of the initiation 

begin following the path of T, under 

consummatory lag , a ] so at t he implications of the cessation 

This is an opportune place ^ rcsistancc Cessation consummatory lag 
consummatory lag i n relation 
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refers to the continuance of the consummatory force of an action tendency 
beyond the point at which an observer has coded the cessation of that 
activity and the initiation of another In its simplest and probably most 
common form, a change in activity is represented in the theory as a change 
from Case la, where T > N and -Tis dominant, to Case 16, where T > N 
but / is not dominant For this kind of a change in activity, the cessation 
consummatory lag presents no problem not already dealt with in Chapter 4 
because under Case 1 b, T > JV during the interval of the cessation consum 
matory lag, and this means that changes in N proceed independently of the 
path of T 

However, the conditions of the change in activity could be such that the 
dominant T (Case la) not only became subordinate (Case 1 b) but proceeded 
to become nullified (Case 2) This could happen if the main reason for the 
change in activity was a very sudden increase in the strength of negaction 
tendency arising from a strong punishment Under such conditions, it would 
be possible for N to become greater than T before the termination of the 
cessation consummatory lag interval If this happens, in addition to T being 
directly affected by the cessation consummatory lag, N is also affected, since 
its strength is dependent on the strength of T in Case 2 The overall effect of 
cessation consummatory lag in this case would be to enhance the effect of 
the punishment both because the action tendency T is reduced m strength 
during the lag interval and because the weakened T provides for a smaller 
force of resistance reducing the negaction tendency N Neither the initiation 
nor the cessation consummatory lag produces any special difficulties for our 
analysis of resistance However, they do make an analysis of the details of 
the dynamics of the time interval immediately following a change in activity 
more complicated 

In returning to our discussion of the effects of changes in N on T in Case 
la it will be helpful to focus on something that is familiar Panel B in Figure 
7 6 shows what might be expected if we pick up T and Adjust after the 
initiation consummatory lag under conditions where both tendencies are 
rising to their respective asymptotes We might consider the curve in Panel 
B as a likely extension of the path of T drawn in the miniature graph for 
curve x in Figure 7 3 The curve for T in Panel B of Figure 7 6 does not 
require the assumpt.on that N, shown m the lower hatched curve of Panel 
B, has already reached its asymptote 

Panel D shows what might happen to T if the consummatory value of the 
activity is very substantial The strength or T would begin to decrease 
toward its asymptote as soon as the consummatory force came into play 
The possibility that T might decline to a minimum and then rise to US 
asymptote is shown in Panel D 

Panels A and C might be considered illustrative of possible extensions of 
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the conditions described for curve w of Figure 7 3 If an activity is initiated 
before a declining N has stabilized, and if Tts rising to an asymptote defined 
by a relatively strong F, the several curves for T x shown in Panel A are 
possibilities If T, is above its asymptote and If is also decreasing, the several 
curves shown in Panel C are possibilities 

Of course, we do not have to assume that the environment remains con- 
slant as a tendency passes through Case 1* to stability in Case U We have 
done that merely to get some idea about what trends would be most like y 
after an activity is initiated The four panels ,n Figure 7 6 are more generally 
descriptive of the temporal course of the several tendencies when T . 
dominant following some change in the stimulus situation, which redefine 
the strength of instigating and inhibitory forces, or some change in the nature 
of the activity being undertaken, which redefines the magnitude of r and 
possibly r) It is then assumed that these new parameters 
throughout the time period shown Thus, for examp e, ane 

might happen following a change in the stimulus situation that mcreases the 

magnitude of both Fand /or a change ,n the stimulus 

an increase in I paired with a change in the nature of the response 

de panem shows the effect of a change m the stimulus situation that increases 
/ while decreasing F, or the effect of an increase in / coupled with a change 
activity that increases the magnitude of c withdrawal or 

increase in For a decrease in c r ,, decrease in the 

Panel C shows the trends that would typically m , 

magnitude of both F and 4 or a deCr ““/" ]aI . C y becomes dominant as, for 
We must remember that once a p stimulus situation and the 

example, when the pursuit of food is ' tra dition calls instrumental or 

particular kind of activity in progr ( ^ w moment Each change 

consummatory response) changes r Tand JV will move and the 

redefines the limits toward which .he strength of Tand ^ ^ 

shape of the curve describing the tren s o of the response will often 

activity, the stimulus situation an /or es have stabilized for that 

change before the strengths of the several tendencies 

particular set of conditions ^ We arc n0 w ready to 

Th' Fat , of the Resultant Ac, ton action lendency for Case I « 

consider the temporal course o ^lustrations of the possible 

in which it is the dominant 1 el nden y ^ ^ „ rKvi / x , and t, 
temporal paths of 7\ under l e co derived from the trends of 7"and 

are shown in Figure 7 7 The trend of 4, 

N already shown, since 7 1 
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dominant 7 tLdemy^mt « ** W “ hm Cas ' >« wh “ *\ > N \ and f * “ ' h5 

r,sure 7 6 o ™» orsuboXt,: rrf " “ p3 "' s ‘ 

in Figured s'whtclfdBc! h “ ‘ abeled «• *> «. d in reference to the four panels 
may result The emiatm l j con ^ ,tlons from which a particular trend m Tx 
in the mathematical note ^? bing **“ chan S e in a dominant To discusse 
tions already g.ven for change m 7^ v' Chap ‘- r ** combinCS th ' eqU 
Let us consider the doss.k i , ‘ a " d N when T ls dominant 

at the beginning of the * n F, « ure 77 U T x is below its asymptote 

paths a, ai, i or *• ^ “• T x , < F x ,' x , any one of the four 

shown in Panels A and B n fp 1 four are derived from the c° ndltl 

slope (that is, growth) for T ? 6 ’ whlch squire an initial positive 

A, T x may either rise above, ^ C ° ndltlons described earlier m P*" cl 

rise monotonically with negative™ 11 ' 0 '!' a " d faU “ “ ( curVe ^ “If 
1 neg at‘ v e acceleration to the asymptote (curve ab) 

‘ r -(''-9(r^)^*-^‘ ) + [n V _, f) _g.-., + £ pm 



RESISTANCE 


227 


The former (curtc <) can oceur only when A\ falls to ” 

A But the latter (curve at) can result from cond.ttons described in F«ure 
7 0 by either Panel A, where AMs falling, or Panel B where AT is rising Only 
when AM rises to asymptote as in Panel B will 7\ decline and then rise to 
tTymptme (cone 6) or decline below the level of T„, the criterion for return 

t0 F C oUor„g C our C earl.er discussion of what is most likely to be the t «mnd 1 if 
the stimulus situation has remained constant as 

(Case 14) to dominant status (Case U).«lbc»oncu«*s**P^ 
that A\ is near its asymptote at the time act.v,., A " ““ ^ng more 
declining rapidly at that moment, we expect curve a, if it is rising m 

rapidly than T A , we expect curves » or b ^ ^ ^ 

If T A is abote its asymptote at the begin g negaUv d y 

•T' i? /. it nn rise to a maximum (curve c), simp y 

> *A/fA. 1 ca " n8C . , me bclow arl d then rise back to asymp- 

accelerated decline (curve cd), or dc f , he criterion 

tote (cursed), ordecline. osuc lanextent, *££££ ^ ^ Q ^ D 
for a return to Case 1 b (curve d ) , negative for T, permit 

of Figure 7 6, which prescribe an initial slop g asymptote, 

T ,0 show a simple decline to asymptote In W « V P ^ 

m Panel D it rises to asymptote Only the ‘ “"he poss.b.lity .ha, 
perm,, 7 A to decline below its , ° n ' Umo^s of Panel C 

it will fall below T„ as ,n curve d In addition, ' “ 

permit 7\ ,o rise initially and then fall '*> ^ fate of T> wh en it 

Generally speaking, the ^j^nTheaded to an asymptote given by F/r 
is the dominant tendency, is th rnri ctant conditions except when 

and will eventually attain this level unde , ant before this can happen 
//r is sufficiently great that when ,t is dominant, contrasts with 

The terminal stability of T in Case 1», Case 1( ,_ „hen it is not the 

the terminal linear growth (except I nu ^ ? , shou jd be compared 

dominant tendency The trends o * essential difference in the fate 

with the ones in Figure 7 3 to em P “Lures imply that imposing an inhibitory 
of the resultant action ten , „rf mdefimtely (Figure 7 3), an may 

fora mil delay the initiation of an actio J, u mltia „d, bat not indefinitely 

suppress th, level of performance of an ativy J c cffcct of resistance, in 

(Figure 7 7), under constant conditions The PP 
other words, is temporary 


CHANGE OF ACTIVITY RECONSIDERED 

e m one activity to another posits a 

Our theoretical account of a change r° ^ dornina nt tendency is 

changing hierarchy of behavioral tenden 
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expressed in behavior. When there is a change in the dominance relations 
among the tendencies, there is a change of activity. 

None of the conclusions reached in earlier chapters concerning the deter- 
minants of a change of activity are violated by including resistance But these 
earlier conclusions are now explicitly recognized as limited in scope to very 
special conditions in which there is neither resistance to the activity m 
progress nor to the alternatives being instigated by cues in the immediate 
environment of the individual 

The Principle of Change of Activity set forth in Chapter 1 (Equation 1.12) 
is unchanged except that now, in a more general statement, it will be made 
to refer to resultant action tendencies instead of action tendencies. The 
restatement will acknowledge that the time required to change from activity 
A (in progress) to activity B is an interval in which inhibitory force and the 
force of resistance as well as the instigating force and the consummarnry 
force operate to bring about the change from T Ai > T Bi to T Bf > T Jr - 
The five ways in which a change of activity might come about that were 
presented graphically m Figure 1 1 are still valid as the representations of 
the average changes in the strengths of resultant tendencies, but they grossly 
oversimplify the details of these changes The addition of inhibitory force, 
negaction tendency, and resistance to the list of determinants of a change of 
activity permits T A and T D to follow a much greater variety of paths during 
the interval The set of paths for T. t and T n that will yield a change from 
activity A to activity B can be achieved by combining any one of the curves 
shown in Figure 7 7, the admissible paths for the resultant tendency sus- 
taining an activity in progress, with any one of the curves shown in Figure 
7 3, the admissible paths for the resultant tendency to undertake an alterna- 
tive activity The variety of combinations of paths for T A and T D is con- 
siderable It includes all pairs except the ones in which the strength of Tb 
decreases to zero (that is, is nullified) at a rate which prevents a declining 
T'a f rom intersecting it Figure 7 8 presents three combinations drawn from 
the earlier figures to illustrate the many possibilities 

Before confronting the formidable task of restating the Principle of Change 
of Activity m more general terms, which we will do in Chapter 9, it will be 
instructive to follow the temporal course of the strength of the tendencies 
involved m a change of activity through the several states (Cases la, \b,2) 
discussed at length in the preceding sections This will provide a descriptive 
summary of the role of resistance in a change of activity 

Trom the standpoint of T A , a change from activity A to B constitutes a 
shift from Case la to Case 16 From the standpoint of T B , the same change 
of activity constitutes a shift from Case 16 to Case la. Shifts from Case 1^ 
to 2 and from Case 2 to 16 may also occur. 

Under constant conditions, the interplay among the effects produced by 
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Time Time 

Tmutm 7 0 Three of .he possible patterns of change » .he „re^g.h of resulun. 
.endenc.es for aclrnlj A(T a = T A - X A ) and for act.v.t> B(Tb- Tb 
which culminate m a change of activity (See Figures 7 3 and 
patterns were derived ) 

<hc mst.gnt.ng force, the mh.b,.ory force, .he consummatory force andthe 
force of resistance guarantees a single minimum strength f V of 

action tendency followed b> the growth an t le 11 sooner or 

expression m acnvity Thus a tendency beginning ntel imtially 

later rise, and a tendency beginning in Case 1 4, alt o g V 

decline mto Case 2, will also sooner or laler r.se and will not decline ag 

unless the conditions change _ rtinn tendency 

An external observer cannot easily distinguis i a re Obviously, 

in Case 14 from one in Case 2 by any simp t> activity in progress 

neither one is the dominant tendency contro mg subtle way An 

But the difference between the two cases mailers m a „ 

action tendency that is completely bloc e « r "u d f hc activity 

removed from the set of tendencies that might be „ removc d 

were compatible with the dor "‘"“J! t 0 further compatibility relations (see 
from the set of tendencies that defi or Case 2 can have an 

Chapter 3) Thus, whether a tendency is in „ g activity when a 

influence on what other acuvtty m.ght supplant the ongo. g 
change does occur , movement of a resultant action 

Ftgure 7 9 , destgned to "'j"“us cases) At the outset, 
tendency through a sequence os t ^ at , s f re e of resistance 

activity X is in progress and 1S !U P_ P ‘”' ' 1S assumed that T x has already 
(that ts, 7\- = T x because N x - U J progress, cues in the immedt- 

become stable at Wh.le activityA B y (that ,s, F T ) And 

ate environment also prov.de *■““**'*“ N 

T y is growing linearly because the assu mptions for special conditions 

In oTher words, we shall begin tance to the ongo, ng activity or 

discussed in earlier chapters, that actlv ,ty We assume thts to be 

to the instigation to undertake m^berna ^ ^ ^ ^ , ntc „ al of ..me 
the state of affairs in the firs eS 
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Figure 7 9 The temporal course of action, negaction, and resultant tendencies, 
under constant environmental conditions 

to be considered Each segment of interest is designated by a hatched vertical 
line through the graph In order not to complicate Figure 7 9 more than is 
necessary, we do not represent the details of initiation and cessation consum- 
matory lags, nor do we discuss these effects explicitly in the following 
paragraphs As pointed out earlier m this chapter, consummatory lags o 
not interact with the effects of resistance except under some very specia 
conditions, so that their inclusion would not enhance the present discussion 
Now let us assume that there is only one change in an otherwise constant 
environment At f lt a stimulus which implies that engaging in activity 
may be punished is introduced, and it continues as part of the constan 
stimulus complex throughout the remainder of the time interval shown One 
might add flesh and blood to this example by imagining that the subject ot 
study is a child, activity X is playing with a neighbor’s lawn mower, one o 
the child’s own toys is the source of F r , and that the appearance of the 
owner of the lawnmower at is the source of I x 

During the initial segment, t 0 to t Xi T x in Case 1 a is stable at F x l c X and 
T Y grows linearly, since with no resistance T Y = T r — T Tl + F r 1 
At t lt an I x is introduced The following happen 

1 Tj continues its linear growth 

2 N x begins growth toward its asymptote ( I x l r x ) because /■ 1 has been 
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introduced, and 1 \\ is being fully expressed m resistance to T x because 
T x > as in Figure 7 1 

3 7 * _ 7 * x _ A\ declines as in curve d m figure / / 

4 7\ begins its growth toward a new asymptote given by FJc x + I x l r x 
as shown in Panel B of Figure 7 6 

During this interval, activity X continues but the vigor and/or ^the degree 
of involvement in the activity is progressively weaker The end o e in c 
is defined by ,, at which point Tj intersects 7\ and a change from activity 
A' to activity Y occurs _ , i 

At U, ?! is dominant and activity Y is initiated f x is now the ^ub 
ordinate tendency We have shifted from Case la to Case lb The g 

things happen during this segment 

1 Ty is expressed in activity Y and begins to grow toward its asymptote 
*2 V A continues its growth toward the asymptote I\/r \ , as in the previ 
T “^“Jmflufnced by^ because activity * has ceased begins 

a d — shcd bccau!C 
T x is now growing linearly (see curve z m Figure 

The end of this mtorval ^jd ^ soTelauvdy strong,* Tx 

^ and the next segment would he 

missm s „ cc T has moved into Case 2 The 

At t 3 , with activity Y still m progre , \ 

TZ - ~ — — - '■ — - - " ” 

asymptote F y I c y . fh sightly different path (see curve a 

2 N x continues its growth b rP ( R ) now depends on 7\ and 

in Figure 7 2) because the force of resistance (* A ) now P 

not N x , since N x > T x , n th e last segment 

3 T x continues the linear growth begun m ^ and bcgms to 

4 T x = T X -N X falls below aero, reaehes 

rise as shown in Figure 7 4 result „f the linear 

This segment ends a. I. when T x . again equals ? ^ 
growth in T x having caught ^ , s in whlc h T x > N x but 

At T x has returned from Case bcg , n „, ng a, t, 

T r > T x The following things h PP S ^ morc stob le as 

1 The dominant fi support 1 "® ^ ■ 

it continues its growth toward asymptote fylr 
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2 N x resumes its growth toward the asymptote Ixl r x according to the 
path defined by the earlier conditions (/ x to f 3 ) in which the force of resistance 
operating to reduce N x is determined by the level of N x , IS > ^x = 
r x N x 

3 T x> still not influenced by C x because activity X is not occurring, 
continues its linear growth 

4 T x shows positively accelerated growth following its minimum in the 
last segment (like curve y of Figure 7 3) as it heads toward linear growth with 
slope equal to F x 

This segment ends at t 6 when has grown sufficiently to intersect Ty 
and bring about a change from activity Y to activity X 

At t s there is a resumption of activity X as T x moves from Case 1 b to 
Case la in which it is again the dominant resultant tendency The following 
then occur 

1 N x , now rather stable, continues growth toward asymptote I x l r X 

2 Ty, once again influenced by C x produced by activity X in progress, 
grows toward its asymptote F x {c x + I x /r x 

3 T x , now being expressed in activity X, begins to approach its asymp 
tote F x jcy, the level at which it had stabilized in the initial segment (/o to t x ) 

We conclude our discussion of Figure 7 9 with activity X again in progress 
The child who gave up tinkering with the neighbor’s lawn mower m favor 
of playing with his own toy when the neighbor appeared on the scene, after 
an interval in which he appeared to regain his courage, has now resumed his 
tinkering with the lawn mower But as we look beyond the graph, we antici- 
pate that the child will return again to his own toy and then will fluctuate 
between the two activities if conditions remain constant (see again Chapter 
4) But it is more than likely that the neighbor will caution the child against 
touching the lawn mower, thereby effectively increasing I x , the resistance 
to that activity, and the temporal duration of the next swing of T x through 
Case 16 to Case 2 to Case 16 to Case la Perhaps before the child is sufficiently 
motivated to touch the lawn mower again, he will be tempted to engage m 
some other activity that will take him out of the stimulus situation If so, he 
would successfully avoid punishment for touching the mower 

This simple incident shows how the onset of a stimulus that produces an 
inhibitory force to cause resistance to an activity in progress can produce a 
change of activity The temporary suppressive effect of an inhibitory force 
is illustrated by the subsequent resumption of the initial activity And then, 
finall), near the end of the incident when the activity is again occurring and 
the tendency that sustains it has become fairly stable, while the tendency to 
undertake an alternative is growing linearly, we return to the kind of 
conditions for change of activity discussed extensively in previous chapters 
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To simplify the presentation of the essential properties of resistance, we have 
unrealistically assumed that the stimulus situation has remained constant 

throughout the sequence of changes of activity 

We notice, in conclusion, that T, began and ended at the same level, 
namely, at the asymptote given by FJc^ This affirms the temporary 
suppressive effect of an inhibitory force During the same interval, the 
negaction tendency A\ has grown to its asymptote and, per ap* m 
interesting, the tendency to undertake the “threatened activity has 
become stronger as a result of the resistance to its expression ts 1 
asymptote was F,/r, , wtth resistance, it reached the higher level defined by 
pile. + Ur, The resistance, which caused the child in our example 
temporarily to give up playing with the lawn mower functioned to produce 
a self imposed “time of deprivation” during which there was a constant 
temptation to undertake the forbidden activity As a resu , e 
grew ,n strength, became substantially stronger than earher, and allowed 
this activity to be initiated again m the face of resistance ® check by 
to observe evidence of this very strong tendency, partly tel .* .check by 
resistance, if the neighbor in our example were called ■nside to answer 
telephone Then we might expect a temporary surge “ “ 

degree of involvement of the child s play wit t e aw ^ j 0 f t he 

suggested in curve « of Figure 7 7, immediately 

inhibitory force that sustains the resistance Alsosugg ’ t(iat ,he 

that maintaining the suppression of a certain be avi 
magmtude of the inhibitory force be increased periodically 


SUMMARY 

In this chapter we have begun 

some of the effects of punishment i nHencv resultant action tend 

We have added the concepts of negaction e^ ^ t j ieQr y Q f ac tion Negac- 
ency, inhibitory force, and force of resistance^ ^ resu ltant action tendencies 

tion tendencies oppose action tendencies to J ornina nce relations among 

(that is, T=T- N), and chan f“'" hc ^ observed changes of activity A 
resultant action tendencies account nhibitory force I and is weakened 

negaction tendency N is strengthene > * forces for action, inhibitory 
by the force of resistance R L,ke the ,nS ^ j he f orC e of resistance, which 
forces are produced by environmenta s i dency in its opposition to an 

originates m the expression of a negac 10 consummatory force that arises 
action tendency, has its counterpart »n behavior 

from the expression of an action tendency ennche s the theory of 

The concept of res.slance both expre ssed in Chapler 1 for 

action The Principle of Change m 
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action tendencies alone, is now restated in terms of resultant action tendencies 
This means that a shift m activity from A to B is interpreted as a change 
from T Aj > T b , to T Df > T Af (or equivalently T Aj — N A[ > T Bj — N B/ 
to T Bf — N Bf > T Ap — N Ar ) instead of a change from T Aj > T Bl to 
T Bf > T Af This revision of the Principle of Change in Activity includes 
explicit recognition that one activity may give way to another for reasons 
that are negative as well as positive and, since action and negaction tend- 
encies are governed by separate processes acting through time, the possible 
ways in which a change in activity can come about are numerous indeed 
We have presented the basic structure for a more general conception of the 
determinants of a change in activity and have illustrated certain details of 
the underlying processes 

In developing the dynamics of resultant tendencies, three cases were 
distinguished and were dealt with separately The three cases follow from 
two new assumptions that were introduced concerning resistance First, it is 
assumed that the force of resistance functions to its fullest extent as long as 
the action tendency is stronger than the negaction tendency (Case la and 
Case 16) but that, when the reverse is true (Case 2), the force of resistance 
will depend on the strength of the action tendency, since only the strength of 
negaction tendency that is sufficient to nullify the action tendency will then 
be involved in resistance The second new assumption is that the consum 
matory force operating to reduce an action tendency that is being expressed 
in behavior is a function of the strength of the resultant action tendency 
instead of the strength of the action tendency For the activity in progress 
(Case la), this assumption makes the strength of action tendency itself a 
function of the negaction tendency When the resultant action tendency is 
subordinate (Case 16), the alterations in the strength of action tendency are 
independent of consummatory force and, therefore, are not influenced by 
the negaction tendency 

The equations describing the course of action, negaction, and resultant 
action tendencies for each of the three cases are given in the chapter AN 
t ough these equations are often complex and unwieldy in their details, 
certain generalizations about the effects of resistance are possible Most 
interesting and important, perhaps, are the following 

1 In Case la where T is dominant, the asymptotic value of Tis the sum 
of the asymptotic values for T and N (that is, F/c + Ilr) This means that 
resistance to an ongoing activity does not serve to lessen the fundamental 
impulse to engage in that activity but instead, paradoxically, serves to 
increase it 

2 In Case 14 where T is greater than zero but nondominant, the sup- 
pressive effect of a constant inhibitory force is temporary The presence of S 
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detracts from T, but as N approaches its asymptote over time the change in 
T approaches the linear growth that would characterize it if there were no 

resistance , . 

3 In Case 2 where N> T and the tendency to engage in the activity 
completely nullified, the suppressive effect of a constant on* 

once again temporary It is only a matter of time before Twill catch up 
and surpass N so that Case 2 gives way to Case 16 

The implication common to all three of these generalizations is that <Ae 
tffect of resistance is transitory Resistance only serves to de ay d 

triumph of the action tendency It causes an even stronger ac ion ^tenden y 

than would occur if there were no resistance An example of a change n 

activity that displays these phenomena which are attributable to resistance 
is presented in the final section of the chapter 

MATHEMATICAL NOTES 

Mathematical details are called for on three ““^..ZendTnc.” 
study of resistance These topics are ( 1 ) t e ynami d ( 3 ) the 

themselves, ( 2 ) the dynamics of resultant actio* 

more subtle but yet direct effect of negaction ten e h secuon 

under certain conditions The forma, of these lud ng ^ 

headings) will follow that of the text to facilitate the coordmat 

Dynamics of Negaction Tendencies etrencth 

The basic differentia, equation tha, describes the change m the strength 
of a negaction tendency with respect to time 

r ft 

where / is the inhibitory force for n j? aCt ‘ aramc ter reflecting the degree 
resistance resulting from N opposing , y an d H is the magnitude 

to which .Vis reduced per uni. 

of N that is actually expressed in rests in resisting T (that is, 

In Case 1, where T> K. »« f*”', equation is 
6 ? = N), so that the appropriate di 

dN = 1-r N 1 ' 

This equation, when integrated, yields Ec l' n "° 


iV = ft I 


r* + 


i(i -r”) 
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It is apparent that Equations 7 2 and 7 3 are of the same form as Equations 
1 10 and 111, which describe action tendencies in Chapter 1, so that 
comments about the earlier equations in the notes to Chapter 1 apply also 
to these equations, which describe the dynamics of negaction tendencies 
under Case 1 „ 

Case 2 comes about when N > T This means that only that amount of N 
necessary to nullify T is in actual use (that is, N — T), so that dNjdt — 
/ _ r T (Equation 7 4) With N > T, it is apparent that T cannot be 
expressed in activity and, since it is being instigated by F, will grow linearly 
as stated in Equation 1 7, so that 

r = T, + F l and — = I - r(T, + F t) ( 7 
dt 

It is straightforward to solve this equation and to evaluate the constant of 
integration by using AT = N z at t = 0 The result is 

N=N,+ (I-, Tj) ‘-C-y) 
given as Equation 7 6m the text 

In considering this equation, we must make sure that we remain within 
the interval during which Case 2 holds true Given Case 2 initially, we can 
determine how long Case 2 will continue in force by setting T = AT and by 
solving the resulting quadratic equation for t That is, Case 2 gives way to 
Case 1 when 


T z + F 

This yields 


N,+ (I-r T t ) I - (t-?j ( 2 


t= (F-J+r T,) +V(F- I+r T,)‘ + 2fr F 1 W-T,) 
r F 


as the duration for Case 2 The possible paths of N in Case 2 are easily 
discovered by examination of the first derivative of Equation 7 6, dNfit = 
(d — r Tj) — r F t Initially (thar is, for t = 0), N will rise 
( 7 ~ r Tj) > 0 and will decline if (/ — r Tj) < 0, but as t gets larger 
iNlii becomes smaller and can change from positive to negative N can reach 
a maximum m Case 2 but will do so if and only if (/ - r Tj) > 0 ond 
(/ - r Tj)lr F, the value or t for which Jy is a maximum is less than the 
value of f that defines the point of change from Case 2 to Case I, as given 
above These conditions will be satisfied if 


f < SLizjl T,y 

1(1 -r Nj) 



RESISTANCE 


237 


which, m turn, requires that (/ - r A',) > 0 Figure 7 2 illustrates the three 
types of paths iVmay take (a) monotone increasing when (/ - r T i> >° 
and F ^ (J — r F 7 ) 2 /2(/ — r Nj), (b) increasing to a maximum then 
decreasing when (/ — r A r 7 ) > 0 and F < (I — f -Tr) ~ T ^i), 
and (c) monotone decreasing when [I f F 7 ) < 0 

Dynamics of Resultant Action Tendencies 

The resultant action tendency ts defined as T = T - N ’In detdtng with 
T as a function of time it is necessary to divide Case 1 where T> m 
Case la where T is dominant and into Case 14 where T is nondom.nant 
Case 2 where N>T remains as before Following the organization of the 
text we shall consider the three cases in the order 14, 2, an a 
Case lb A resultant tendency can remain in Case 14 only temporarily and 
must move either into Case la or Case 2 with time In Case 
T, + F 1 and AT - X, 1 + ('/')(' " ’) mak,ng 

T=(T,+ F t) — [iVj e"+;( l -'■")] (?7) 

The first derivative of this expression with respect to t is 


^ = F+ r| 
dt 


•M) 


d, \ 

We observe that dT/dt can be either positive or negative 
the relative magnitudes of certain parameters an _ p Thus, 

dT, dt = F + r(Ar, - Ilf) and in the limit as I «. or nega(ive 
although T can have an initial . s op _ V eventua „ y lts sIope must 
depending on the magnitude ol r + t i 

become positive and equal to F possibility that T, as a conse- 

Complicating the picture, dro p below zero and, thereby may 

quence of its initially negauve slop , > according to Equation 7 7 if 

leave Case 14 for Case 2 This ’> T, + F <> g*» 

for some finite value of '• ^ ‘ ' r( i slon shorn that for fixed values of 
T, > A, An examination of this exp Urge enough that the 

F, r, T„ and N, there will always „ cu „ e (x ) of Figure 7 3 

inequality is satisfied This path for J 2 and also to discover the 

Another way to show that T can en negative slope and can reach a 

conditions under which Tc an begin \ ,f T < 0 at its minimum, then 

minimum within Case lb is ^observ minimum lt remains m Case lb 
it must enter Case 2, but that it be dctcrm med that Fhas a 

By setting dT/dt - 0 and b> solving for 
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single minimum at 


f,[(/?r) - NA) 


. = Li„P 

r l r 

if and only iff + r(N, - I/r) < 0, that .s, if and only if ^ has an initial 


I 


slope that is negative ^ 

to enter Case 2, it is necessary that the inequality i 


If T 
( Tj+F t) • 


[N, r * ' + (//r)( 1 - e~ T ')] < 0 be satisfied for 


l_, n M(/W-^ 


Substituting this value of t into Equation 7 7 and simplifying produces the 
inequality 


Tr + 


(?)' 


-- + -<0 


| r[(//r) - y r ] j 

that must be satisfied Notice that for fixed values of the other parameters, 
values of I large enough to satisfy the inequality can be found, since fun a 
mentally it is the In (/) that is pitted against — (/) in determining the sign 
of the expression Thus, it is shown again that large values of / tend to sen 
T into Case 2 

It is also possible for T to reach a minimum within Case lb and, therefore, 
never enter Case 2, as is illustrated in curve ( y ) of Figure 7 3 This will occur 
if 


T g + 


(tH j 


MrL 




- + — 2:0 


That values of I exist which satisfy this inequality when the other parameters 
are fixed is demonstrated by choosing 


r[ (// r) - jyj 


> 1 


near to 1 This can be done by letting 

r[(//0 ~ N , 1 


= 1 + <? 


where > 0 This allows the inequality of concern to be rewritten ® s 
(Tj - JVj) ^ (F/r)[<? - In (1 + <?)] and since Tj — Nj > 0 for Case 1 i 
it is possible to find values of 8 so that the inequality is satisfied These values 


must be relatively small, and they imply a relatively modest negative i 
slope for T r j. 

If the initial slope, F 4- r(Nj — J/r), is greater than or equal to zero, 
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rises monotomcally with time The second derivative, 


cfT 

dt 2 




shows, however, that fmay rise with either positive or negative accelera 
For F > r(//r - N,) and //r > N„ T will grow with positive acceleration 
as in curve (* ) in Figure 7 3, whereas, for F > r(//r - N,) an j , > / , 
will grow with negative acceleration as illustrated in curve (to), * 

For all paths of T, except the ones .ha, carry Finto Case 

final positive slope of T means a constantly increasing resultant tendency 

over time and the eventual entry into Case la 

A point of interest about T in Case It is the question 
non of resistance, despite its admittedly transitory nature, always hmderi ^ 
growth of T We can gain an answer to q»£« E * uatl0n 7 7 wlt h 
magnitudes of T with resistance (T = T -Nh us g q 7 7 

A', = 0, to that of T without resistance (T - T), ™“8 * 
with A r , = 0 and / = 0 It is easily seen that (T,+F ) - ( W J an 
r, + F t for 0 < I < co indicating that, when rest rBubant actl0n 

action tendency, constantly instigated but not ex P r ’ would have been 
tendency is less at each subsequent point m time than would 
without the imposed resistance 

Cere 2 In this case with Ilf > T, so that N ^engaged thieve. 

necessary to nullify T, N = Nj + i 1 T " combine to give T = 
7 6), aid r=r, + F . These e_ combtne 0 ( E ^g , ion78) _ 

{Tj - N.) + (F - / + r T, ) < + Ut n i m to time, 

where (T, - N,) < 0 The firsldenvai ^ ^ important charac- 
dT/dt = (F - / + r T,) + (r V , a ^e enough, the slope on T 

tenstic of T in Case 2 that, whe kave Cas! . 2 for Case 1 b 
must be positive, implying that 0 j p_/+r T t , which can e 

The initial slope for T, dTldt or rc ] a tive magnitudes o 1 e 

either positive or negative depen in . negative (that is, F — 

parameters If and only >r ■*» t""' 31 S “ P ' 2 and> under these conditions, 
r T. <0) will T have a minimum in r)/ , F Prior tons minimum, 
the minimum will occur at < = V ~ F .fflj,, = , F) and, subsequent to 
T decreases with negative ““'‘"“ "e acceleration An example or such a 
the minimum, T increases with P“ m rb n5 with positive slope (that is, 
path for T is curve (*) of Figure 7 4 H ., ccdc ra„on as long as .1 

F - " *“ 


- will positive acee'cmlion 1 

I+r T, > 0), f °" of Figure 7 4 _ 


4 — i -t- r 1 z ^ ** “ , 

remains m Case 2, as illustrated 


Last, b> setting 


. OS mUSir**"- r_ r 

V = o and b> soKmgf° r 


, the time that T will remain in 
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Case 2 is found to be 

( I-F-r T t ) + V( J — P - , T,Y+2(N r - Tj)Jr~F) 

T F 

When this value of t is substituted into the expression for dTfdt, the result 
shows that T always leaves Case 2 for Case lb with positive slope and 
acceleration 

Case la With T > N, the course of N is the familiar 


N = N t «-"+-(! 

r 

but with T dominant, so that the activity is occurring, new consideration 
must be given to T The original statement of the change in an action 
tendency per unit time, when no resistance is involved, was given in Chapter 
1 as dT\dt = F — C = F — c T because C = c T Resistance, however, 
protects an action tendency from expression This requires that the consum 
matory force be rewritten as C = c T = c(T - N) This, in turn, requires 
that 

?f=F-c(T-N) (710) 

at 


which is the more general statement for dTjdt 

We can replace N by its equivalent in dTjdt = F — c( T — N)> giving 


~ = r +c |w, r'<+ f(i J 

as the linear differential equation to be solved The solution, when the con 
slant of integration is evaluated by setting T = T t for ( = 0, is 


■-T, + 




e~ c *) 

(7 11) 


In discussing the characteristics 
to know the first derivative 


of this expression for T, it will be helpful 


dT_ 
dl " 




J^; n i tia )rl° PC ^ T IS xr°J >t * I , ned by settin S < = Om this expression to give 
dTjdt - c(T(c - Tj + N t ) Also, by letting dTjdt = 0, solving for t, and by 
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simplifying the result, we obtain 

- (c - r)(F/c -T,+ Nj) 
r(jV, - 7/r) 

which indicates that, for certain values of the parameters, a single maximum 
or minimum for T exists For c - r > 0 a maximum or minimum exists it 




(c — t)(FIc — Tj+ Nj) 

and for c — r < 0 if 

-1 < 


>0 


r(N, - II r) 

( c — r)(F/c — Tj 4- Nj) 


<0 


(IV, - 7/r) 

From Equation 7 1 1 it is readily observed that T approaches an asymptote 
of FJc + Ifr as /-.co Thus, in general, T can begin with an initial slope 
that is positive or negative and can rise or fall monotonica y or W1 g 

maximum or minimum to an asymptote given by FJc + \r ° 
illustrates these paths for T in four panels representing t e our co 
of initial slopes for T and N stoDe 

In Panel A a positive initial slope for T is combined a n ^ tl ” "° pe 
for N This means that (F/r - T, + N,) > 0, and ' hzl . 

(F/r + 1/ r) + IN, - //r), and that (TV, - 7/r) > » Accord, g ^ 
inequalities given above, T will always have a maxim c _ , < 0, 

may have a maximum or may rise monotomcally to as l™P 
depending on the relative magnitudes of the P ara ™ t '” po51t .ve slope for 
Panel B combines a positive initial slop N r < T, < 

IV These conditions, (F/r - Jl + Si) > ™1 P V ‘ S on th e 

(F/r + 7/r) _ (7/r - IV,), and W ~ ° onotora caIly .0 asymp.o.e 
inequalities indicate that the resulting 

both for c - t > 0 and for c - r < 0 xnitia i slope $, that is, 

In Panel C both T and N ave + ^ + (A/ - //0» and 

(F/c - r 7 + Nj) < 0, implying that ^ K ‘ s to tcst r for a minimum, 
that (A r j - 7/r) > 0 When used in the i q ^ ^ rdec i ine s monotomcally 
these values show that no minimum exists a 1 ^ im tial slopes 

t0 asymptote when both T and N ave n com binmg a negative initial 
Last, Panel D presents the result ^ con dmons require that 

sl °pe for T with a positive slope J or (F/f + Ifr ) - ( ! f r — A /)» 

(F/c - T, + AT,) < 0, or equivalently T will always have a 

and (At, _ //,) < 0 According to the ^ ^ or ma , decline mono- 
minimum for c - r > 0 and ro3 V ^ din g on the relative magnitudes 
tonically to asymptote for c r 
°f the various parameters 
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We are now prepared to consider the dynamics of the resultant action 
tendency in Case U armed with the separate equations for Tand N Since 
j- _ f _ jy, W e can use Equations 7 3 and 7 1 1 to arrive at 



(7 12) 


According to this equation T = Tj — Nj for t — 0 and, as / —*■ co> T 
approaches an asymptote of Fjc 

The first derivative of Equation 7 12 with respect to t gives 


which for t = 0 shows the initial slope for T to be r(Nj — //0 
c [(Tj - JV 7 ) - Fjc] In addition, by setting dTjdt = 0 and solving for t, 
we can obtain 


-fc)- 


_ r c(T, -N,- Fie) - 1 rc - rl) 
L r(Nj — 7/r) JL c J/ 


as the value of t for which T is either a maximum or a minimum It is notable 
that Thas at most, a single maximum or minimum The relationships among 
parameters that must hold true if T is to have a maximum or minimum are 
as follows For c — r > 0, the inequality 


cjTj — Nj — Fjc) 

Wi ~ //r) 


must be satisfied and, for c — r < 0, it is necessary that 


r _£_\ ^ c(Tj - N t - Fjc) 
\r - c) r(Nj - //r) 


< 1 


obtain 

In examining the possible paths that Tcan take in Case la, we follow the 
format of Figure 7 6 with its four panels Our discussion is organized around 
three questions to be asked for each panel What is the sign of the initial 
slope for T 7 Where, with respect to its asymptote, does T begin 7 Can T have 
a maximum or minimum’ 

In Panel A, T has a positive initial slope, ( Fjc — Tj + Nj) > anc * ^ 
has a negative slope, (Nj — I Jr) > 0 These conditions combine to yield a 
positive initial slope for T It also follows directly that T must start below 
asymptote since, from the conditions imposed by the positive initial slope 
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[£_ (Wl) ] : 


Since T has a positive initial slope and starts below its asymptote, it must 
either rise monotomcally or must reach a maximum and decline to asymp- 
tote When tested in the two inequalities, the conditions of Panel A m Figure 
7 6 always result in a maximum for c — r > 0 and may, or may not, pro 
a maximum for e - r < 0, depending on the relative magnitudes of the 
parameters These two paths for T are shown in Figure as cu 

In^ Panel B, T has a positive initial slope, (F/c - T, + A’,) > 0 ' " d °“ 
N, (Nj - Ijr) < 0 The initial slope for T may be either positive 8 
depending on the parameter magnitudes, but Tmust start below as^ote 
for the same reason as held in Panel A Thus 'f <he tnitia! slope for f is 
negative, T must either decline enough so as to leave ase o ^ tw0 

U or must reach a minimum followed by a rise to as> m ie initial slope 
possibilities are shown in curves (*') and (6) in Figure . d f th 

for T is positive, neither of the two inequalities that mus be ™ 
existence of a maximum can be satisfied, indicating .ha. T must 
monotomcally to asymptote as shown in curve {a ) ° 1 r < q as does 

In Panel C, Thas a negative initial siope (F/e / + rl e or 

N, (N, - Hr) > 0 Again, the initial ^ope for T ean.be ^ ^ ^ 
negative according to the magnitudes o p dictates [F/c - 

above asymptote, since the negative initial slope o for 

( T , - A’j)] < 0 With T beginning above decline 

7" is positive, it follows that T must rise to a max ^ ^ ? jj mvc% e r, the 

to asymptote, as_ illustrated by curve W * ua hties required for the 
initial slope of T is negative, neither ^declines monotomcally to 

existence of a minimum are met, imp y* n & 

asymptote as in curve (cd) of Figure 7 dope, (FIc — Tj + A /) < 0 

Last, in Panel D, T has a negative ini conditions combine to 

while N has a positive slope, (A r / — J l r * , e rfl c — ( Tj - A/) 3 < 0 

require that Fhave a negative initial slope ’ When tested b> the two 

as in Panel C, T must begin above asy or to cn ter Case Ul Tor 

inequalities, T is found ah\ ays to g parameter ' alues for r — 

as™! 

A point of interest in t-*ase ^ being expresseo » i 

resistance to an action tendency t ia 
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smaller resultant tendency This is not immediately obvious in that the 
resultant tendency with resistance present is approaching the same asymp- 
tote as the resultant tendency without resistance, namely, Ffe, and the 
asymptote for the action tendency is higher with resistance than it is without 


resistance 

The comparison of interest can be made by opposing T — 
(F/c)(l — e~ c ‘), Equation l ll,toT = (Nj — Ijr)(rj(c — r))(e 1 
[(T f — Nj) - Fjc]e e * + F/c, Equation 7 12, if we set Nj 
T — Tj for t — 0 in both cases Doing so yields 


T l e~ ct + 
■ * — e' e l ) + 
= 0 so that 


f = T, r“ + - (l - r“) - ' - <r “) 

Since [(«-' ' - «"• *)/(c - r)] > 0 for all c and r > 0, it is clear that fin the 
second equation, where resistance has been imposed, is less than in the first 
equation for all t > 0 This implies that the addition of resistance to an 
action tendency produces a decrement to the resultant action tendency, 
although, it should be noted, the decrement is ever smaller as t becomes 


larger 

A related point of interest concerns the effect on T 
inhibitory force I With Case la in force, Equation 7 12 is 
as previously given, 


of removing the 
appropriate and, 


f = - ;) (;f-> ‘ r - t] ’ 

When / and t arc each set equal to zero, we find that dTjdt = Nj T ~~ 
c(T / — F/c) as the initial slope for T immediately on the removal of / This 
expression shows that T rises when I is withdrawn unless Tj is unusually 
high If Tj is great enough that c(Tj — F/c) > N z r, Twill decline This 
is because the C operating to reduce T is sufficient to overcome the input to 
T that arises from the removal of / 

Howe\er, if, for example, T had approached asymptote prior to the re 
movil of /, so that T t = F/c when / = 0, dTjdt = N T r, which is certainly 
positive Under these conditions, Tstarts at F/c, rises and returns to approach 
F/c again and, therefore, must have a maximum When determined by 
setting dTjdt = 0 and solving for t, the maximum is found to occur at t = 
(1 j(c — r)) In (c/r), which is always greater than zero 



CHAPTER 8 

THE INHIBITORY FORCE 
OF A STIMULUS 


In this chapter, we consider the source, genesis, and cogniU^ correlates 

of inhibitory forces Paralleling our earlier treatment of instigating . 

discuss this subject from three perspectives (1) t e tra 1 
conditioning anS learning, (2) the study of human decision making and 3 
the study of individual differences in personality as typified by the curre 
interest m the avoidance of failure 

RESISTANCE FROM THE PERSPECTIVE OF 
CONDITIONING AND LEARNING 

In the study of conditioning and learning in We 

greatest traditional interest are punishment an ^ propose d m the 

shall look at these topics through the concep P ^ j on g history of 
present treatment of resistance but without re ere , / see Solomon, 

the study of these problems and of othe r sc em ^ S constituted that some 
1964) Our initial premise is that an in ivi ience by the individual, 

stimuli are inherently aver sue Prior to any ear ^f b(y r orce VS I for him Thus, 
such a Stimulus will produce an ^conditioned inhiM ^ on a grid 

for example, the effect of onset of shoe to ^ orce t j iat produces a rapid 

»s conceived as an unconditioned m i 1 , jn „ or talking on the grid 

increase in the tendenc> not to c° nt,nue _ an d, thereby, increases t e 
This causes resistance to the ongoing ac “ to view all the various 

Probability of a change of activity It is o quS or ave rsive, or as having 

stimuli that have been described as inna y ai reactl0 n (Schncirla, I9a9), 

the capacity to provoke an innate v\i ^ >vlt h the kinds of ^‘ a ^ lora 
as sources of unconditioned inhibitory also, Boe and Church, | 9 ®®> 
•mphcations spelled out in Chapter t f or th *n Chapter 5, s ’ a 5 
By using the Principle of Learmng ^ t £ ^ w CO ndmoncd ,nh 
how unconditioned inhibitory forces to d f matl0 n and to make contact as 
forces To prepare the ground for this 245 
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promptly as possible with the most familiar topics in the domain of resistance, 
we shall begin with an analysis of punishment and avoidance conditioning 
The training procedure in which the initiation of some particular activity is 
followed systematically by a stimulus that produces inhibitory force is called 
Punishment The training procedure in which every activity is pumshe 
except one, the occurrence of which prevents exposure to inhibitory force, is 
called Avoidance Conditioning 

An Analysis of Punishment 

Several aspects of a punishing state of affairs need to be distinguished We, 
perhaps, can make the general points in reference to the simple example 0 
a child exposed to the heat of the flame into which he has just placed is 
hand His immediate reaction is the result of a long evolutionary history 
What are some of the logical possibilities that a long process of natura 
selection has tended to favor or to eliminate 7 

The flame, a stimulus, could conceivably produce an unconditione 
instigating force to continue this particular kind of commerce with t ie 
environment The result would be a strengthening of the already dominant 
tendency that sustains the activity, a consequence contrary to the best 
interests and well-being of the individual That possibility has long since 
been eliminated for many or most of the potentially destructive stimuli that 
occur frequently in the natural environment of living organisms 

A second possibility is that the stimulus of the flame burning the skin 
produces neither instigating nor inhibitory force This is another possibility 
guaranteed to weaken the vigor and to shorten the life-span of the individua 
Next is the possibility that the intense heat of the flame produces an 
unconditioned inhibitory force that strengthens a negaction tendency 
opposing the tendency to hold the hand in the flame This certainly would 
lessen the likelihood that the activity in progress would continue, especial y, 
if the unconditioned inhibitory force were very strong 

Even more adaptive would be an arrangement in which the stimulus of 
the burning heat of the flame produced both a strong unconditioned 
inhibitory force, which would immediately weaken the resultant tendency 
sustaining the activity in progress, and a strong unconditioned instigating 
force to withdraw the hand It may be surmised that species that have 
managed to survive the many potential threats to survival posed by certain 
stimuli that are prevalent in the natural environment are those for whom 
the noxious stimulus selectively strengthens a uniquely adaptive action 
tendency at the same time that it suddenly weakens the resultant tendency 
expressed in the dangerous activity in progress Resistance to the ongoing 
activity, by itself, would provide an occasion for initiation of some other 
activity that might constitute a withdrawal from the potentially destructive 
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stimulus But this adaptive result is likely to be much more prompt when the 
stimulus also provides direct instigation to withdraw or escape 

What about the one remaining possibility’ The burning sensation l of The 
flame might provoke only a very strong unconditioned ^hgat'ng force to 
withdraw the hand This would immediately heighten e y 

withdraw the hand and cause a change from the ongoing acnvrty o 
drawal of the hand Is not this enough in the way of a mo iv P P. ( J 

to guarantee the adaptive reaction needed to account for pro duc- 

individuaP We think not For this characteristic ofa stimulus he produc 
tion of a strong instigating force to undertake some 

characteristic of a reinforcing state of affairs (see ia P mstigating 

like food in the mouth, merely produced a strong J 

force to undertake an activity and an immediate su g behavlor appro 

tendency, we should expect to find organisms '"IPS 1 (0 en g agc in the 

pnately described as a purposive pursuit o 1 ' opP „ tlon This fatal 

goal activity of escaping from a selfengu ng ^ ® by the mo tli 
dilemma, as far as we know, seems to e n r inro mDatible activities, 
Furthermore, if resistance were merely a mat er amma l to stop 

it is difficult to understand how one could ever teacft an 
licking the sucrose tube by shocking its rear oot , inhibitor} force, 

The idea that the heat of the ^ 
produces a sudden increase m the streng rnn tact with the flame arc 

to our explanation of why actions leading up o occasl0 n The distal 

less likely rather than more likely to occur ona , preceded and accom- 
stimulus, the sight of the flame, has mg inamc panie and tbc effect of that 
panied the direct tactual contact sut t e tban instigating force, 

contact, will acquire more conditioned in 1 > c]abora ted lo include the 

and the tendency not to touch the amc ng[ to rca ch out and touc i 

activity of reaching out tosvard the Han’t I ’ lty ba! mcluded reaching 
the flame) irthe initial sequence of the e ' of tfce sud den and greater 

out and grasping or touching the amc ’ , (bc 3C uon tendency pr |me 
increase in the inhibitory tendency ms e bc to cn dos\ tlte sig u 0 1 

by the first actual contact with the a f This produces a negac i 

flame svith more conditioned - hlb "°^ n b th e child to reach out : and 
tendency that resists a second mchna.ionh) , |ic tendency .ossuh- 

touch the flame As a result, instca d 1D mcludc the in 

draw from the pain of the flame 'finding u ("•»' “ 

sequence of approaching, reaching ’ conlacl . tmg r a 

acsily that ssc should «P£/, n "£ moiUh). 

Cf iui\alcnt to the reaction to f g ^ at sv hseq'irrt 

tendency not to reach out and tout 
to repeat the actintj 
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If inhibitory force is 
how is that inhibitory 
of the sight of the flam 
negaction tendency fol 
or extinguished only 1: 

followed by the onset — r „ , 

possible to prevent direct contact with the flame from ever again ? 

child, the extinction of the inhibitory force would be unlikely Y 
Because the child never again engages in the activity of reaching out an 
touching the flame A strong conditioned inhibitory force , once acquired , June ion 
to delay ( and hence to prevent ) the occurrence of the sequence of activities and exposures 
to the consequences oj these activities that is required to bring about any kind ofc ange 
in the strength of that inhibitory force Thus we should generally expect that t e 
inhibitory effects acquired by environmental stimuli will be much ess 
influenced by real changes in the environment than the instigating e ects 
acquired by these stimuli The instigating force of a stimulus always functions 
to enhance the likelihood of the occurrence of an activity and of exposure to 
any changes m the consequences The inhibitory force of a stimulus works to 
eliminate this possibility 

The Conditioned Avoidance Response 

It is only a small step from this blow-by-blow account of how a child 
learns to resist undertaking one particular activity to an account of the 
genesis of a conditioned avoidance response Let us consider the problem o 
an animal that has been placed in one side of a box, exposed to a buzzer 
signal for several seconds, and then shocked as long as it continues to engage 
in one or another kind of activity on that side of the box If it crosses a sma 
barrier in the middle of the box and goes to the other side, both the sound 
of the buzzer and the shock on the grid floor of the box cease 

After several trials in this traditional avoidance training apparatus, the 
animal initiates the activity of crossing the barrier to the safe side of the box 
shortly after the onset of the buzzer signal and before the onset of the shock 
The animal, in other words, has learned to avoid the shock This response, 
once acquired, is quite resistant to extinction If the shocks have been very 
intense, the animal may continue indefinitely to initiate the activity that 
constitutes avoidance of the shock (Solomon, Kamin, and Wynne, 1953, 
Solomon and Wynne, 1954, Solomon and Brush, 1956) 

In this example, and more generally for phenomena referred to as active 
avoidance, a particular stimulus has acquired the property of conditione 
inhibitory force for each of the several activities that have occurred and been 
systematically punished Only one activity has been allow ed to occur without 


acquired by a previously neutral stimulus in this way, 
force extinguished ? The conditioned inhibitory force 
ie, acquired as a result of the sudden heightening of a 
llowmg the act of reaching into the flame, can be ost 
f the child repeats the activity and the activity is not 
stimulus Even if it were somehow 
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immediate punishment, the one that constitutes leaving the stimulus situa 
tion where the shocks arc applied Just as long as the stimulus situation 
produces some instigating force to undertake the activity of leaving it, or 
there is some inertial tendency to undertake that activity, the effect of 
systematically weakening the resultant tendencies to undertake other 
activities in the place where punishment is applied will sooner or ater e 
that the resultant tendency to leave the situation should become dominant by default 
and be expressed When this occurs, although other activities are still m the 
process of being punished, it is called an escape reaction W hen it occurs 
before the shock is applied, it is called an avoidance reaction 

Often, the so-called avoidance response is one that is initially instigated y 
the shock, itself, as an escape reaction That is, the onset of the shock pro 
duces an unconditioned instigating force to withdraw in a ltion ° 
unconditioned inhibitory force that is the source of resistance tot eo 
activity The former can be the source of a subsequent conditioned ins ig g 
force to withdraw 1 Sometimes, however, the stimu us comp “ ° , 
and barrier produce instigating force to climb over to t ie o e ver t h, s 
without the application of shock to the animal s feet ne can 
by placing the animal in the box and by observing its activities onthe very 
first occasion with no application of shock Sooner or a eI j tigated 

to climb over the barrier is among the various activities orig this 

by that stimulus situation, the animal will dim over e 
often will happen even wt.hou. the firs. 

consider the effect of the punishments applied to o would 

teaming as merely that of shorten, ng the latency of an acttvt.y 

have been initiated anyway Henart from the 

The present conceptual analysts avo , dance response must 

traditional analysis in asserting tnat in ,f!tis to become the solution 

occur, for whatever reason, on the first occasion i f orce t j, e stimulus 

to this problem And we should expect t e actIV ity to become 

situation to undertake this particu * r a ^ on lts im mediate conse 
stronger or weaker in subsequent tria s ep ^ an( j ea { S it after climbing 
quences If, for example, the animal con ron ,^ [ake this activity should 
over the barrier, the instigating force to nce Q f the avoidance 

become stronger But even if the stimu un dertake this activity is 

response is such that the instigating or ge wl jl continue to occur 

weakened on successive trials, the avoi a 

from the situation based on an 

' Notice .ha, a conduced ^ ^ 

- - — 

is only a temporary measure one that 
Vcr V early in training 
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if resistance to all other activities is very strong And just as long as the avoidance 
response occurs before, and therefore instead of one of the other previously punished 
activities , there is no basis for extinction of the conditioned inhibitory force of the 
stimulus that causes and sustains the resistance to each of these other activities Even 
though the experimenter may have decided never again to shock the animal 
following the onset of the buzzer for doing certain things it used to do in the 
box, the inhibitory forces that have been acquired will effectively prevent 
the animal from ever discovering this The extinction of an inhibitory force 
requires that the previously punished activity be performed but without being punished 
The rat, for example, must undertake the activity of grooming on the grid 
side of the box without this activity being interrupted or immediately being 
followed by a sudden increase in negaction tendency attributable to the 
inhibitory force of the shock Without this boost in the strength of negaction 
tendency following the activity, the conditioned inhibitory force of the 
buzzer and other situational cues will diminish And when this occurs, the 
strength of resultant action tendency for each of the previously punished 
responses will gradually regain its initial strength Each of these tendencies 
then will again compete effectively with the tendency to leave the situation 
In time the animal will stay on the side of the box where earlier it had been 
shocked, and it will once again do all the things it did before the shock was 
introduced The latency of the so called avoidance response will increase 
until, in the traditional language, one says that it has extinguished 

We repeat, for emphasis, that all or most of the changes that bring about 
the so called avoidance response initially, that account for its stability, and 
that finally lead to its disappearance are, from the viewpoint of the present 
conceptual analysis, changes in the strength of the initially effective com- 
peting tendencies We tend to minimize the importance of changes in the 
strength of instigating force to undertake the so called avoidance activity 
The apparent selective strengthening of this response over repeated trials is 
attributed to selective nonpunishment of this one among all the competing 
alternatives Instead of implying that its strength has increased relative to 
that of competing tendencies in the hierarchy instigated by situational 
cues, the traditional view of the matter, the present account implies that 
the strength of resultant tendencies for competing activities have decreased 
relative to it 

The Conditioning of Inhibitory Force 

We are now rcad> to consider in some detail the genesis of resistance by 
undertaking an analysis of the conditioning of an inhibitory force Wc shall 
make use of the Recency Principle of Learning already presented in Chapter 
5 to describe the process by which a neutral stimulus gains and loses 
inhibitory force This principle, applied to the instigating force, states a 
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stimulus acquires for its next occurrence a magnitude of instigating force for 
an activity that is proportional to the maximum \alue attained by the 
product of the strength of the perceptual tendency of the stimulus and the 
strength of the action tendency expressed during the interval of the activity 
Parallel in form to this learning principle for instigating force, the Principle 
of Acquisition of Inhibitory Force states a stimulus acquires for its next occurrence a 
magnitude of inhibitory force for an activity that is proportional to the maximum laue 
attained by the product of the strength of the perceptual tendency of the stimulus and the 
strength of the negactwn tendency expressed in resistance to an ongoing activity during 
the interval of that resistance This principle is given by the equation, 
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particular activity (for example, bar pressing, running an alley, eating food, 
etc), makes sure that this activity is occurring in the presence of some 
stimulus (the CS), and then introduces a noxious stimulus (the US) that 
results in the diminution or cessation of the particular activity This is a 
classical method for punishing a particular activity as well as for conditioning 
an inhibitory force to the CS 

In the second type of procedure, the experimenter pays no special atten- 
tion to what the subject is doing when the US is introduced He simply pairs 
a CS and US a number of times in one setting, and then, in another setting, 
observes the effect on some selected activity (for example, bar pressing, 
running an alley, eating food, etc ) of presenting the CS while that activity 
is m progress The initial part of the experiment, in which the CS and US 
are paired without regard to the activities of the subject, is not customarily 
regarded as fitting the punishment paradigm But from the standpoint of the 
present theory, with its fundamental premise that Jiving organisms are 
always doing something, the second procedure should also be considered one 
of punishment It differs from the first only in that the experimenter has not 
attempted to control or to identify the various activities that arc being 
punished beyond being careful to determine that the critical response, later 
to be observed, is not obviously present in its entirety 

According to our conception, the conditioned inhibitory force of a stimulus 
acquired by the second procedure will be effective m blocking some par- 
ticular activity on a later occasion only to the extent that this critical activity 
includes components of response in common with the set of originally 
punished activities When such an overlap m the nature of the response 
occurs, presentation of the CS on a later occasion increases the ncgaction 
tendencies for these several common components and results in the resistance 
that can prevent the occurrence of the critical activity or can so modify its 
appearance that it would not be coded as occurring by the observer For 
certain responses— perhaps, the startle reaction is an example— the CS may 
strengthen negaction tendencies that block potentially interfering responses, 
so that the observed effect of the presentation of the CS is an increment 
instead of a decrement in the critical response (see, for example, Brown, 
Kahsh, and Farber, 1951) 

Thus, we view the second type of procedure used to condition inhibitory 
forces as not essentially different from the first as to the conditioning process 
itself Conditions are more definite and better specified under die first 
procedure, so we shall refer to it in a detailed analysis of the conditioning 
of inhibitory force derived from our Principle of Learning Furthermore, 
because inhibitory conditioning is highly dependent on time relationships 
among the presentations of the CS and the US and on the occurrence of 
particular activities, we have chosen a special set of conditions for this 
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analysis— one which yields a relatively simple solution We shall be able to 
make some general comments about what happens to inhibitory conditioning 

under certain other conditions after the analysis 

Let us consider the following inhibitory conditioning procedure A hungry 
dog ts in a chamber where he has been fed many times in the past by means 
of a mechanism that raises a door to allow him access to a dish of food Now 
he will be punished for eating On the first conditioning trial, he is given a 
strong electric shock a short time after he begins to eat The shock remains on 
for a predetermined time and terminates simultaneously with the lowering 
of the door which also terminates access to the food Shock is administered 
on each trial that the dog eats, but only if it eats, and the shock is of sufficient 
intensity to make the dog stop eating every time 

Our aim now is to describe the conditioning process that culminates m the 
dog’s failure to initiate eating within a specified interval following the pres- 
entation of the food dish We shall describe the process by which the sight 
and the smell of the food acquires sufficient inhibitory force to prevent 
eating 

The following observable sequence occurs on each conditioning trial The 
subject is engaged m some initial activity Y when the door is raised, present- 
ing the food (onset of the CS) Shortly thereafter, the subject begins to eat (a 
change from activity T to activity X) Then a strong shock is administered 
(onset of the US) The subject soon ceases eating (a change from activity X 
back to activity Y) After a predetermined period measured from its onset, 
the shock is turned off and the door to the food dish is lowered (termination 
of US and CS) If the subject does not begin to eat within a certain time on 
any trial, the shock is not administered and the door is lowered to end the 
trial 

To simplify our discussion, let us assume that there is no resistance to the 
initial activity Y and that T y has become relatively stable before the CS is 
introduced on each trial In the early trials, the instigating force of CS will 
increase the strength of T x , the tendency to approach and to eat the food, 
even as cs / x , the conditioned inhibitory force, is becoming stronger on each 
successive trial The resultant tend encj to eat 7^ will come to dominate 
on each of the early trials and, hence, eating will be initiated on each trial 

On the very first trial, there should be no conditioned inhibitory force 
( CS J\ = 0) Shortly after eating is initiated, the US (shock) is administered 
The tendency to inhibit the ongoing activity X increases in strength as a 
function of duration of exposure to the unconditioned inhibitory force of the 
shock { US I X ) This negaction tendency {N x ) is expressed m resistance to 
T x sustaining activity X But activity X, eating, continues as long as T x > 

T Y And during this interval, T x , 7\, and N x are governed by the con 
ditions of Case la (see Chapter 7) On this first trial, and all subsequent 
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trials, the continued exposure of the subject to the constant magnitude of 
VS T\ of the shock in time produces sufficiently strong N x so that < Ty. 
Eating ceases, and T x , 7\, and N x arc then governed by the conditions of 
Case It (Chapter 7) If the magnitude of US I X is sufficiently great, JV A can 
completely nullify T x in which case T x , 7\, and N x arc governed by the 
conditions of Case 2 (Chapter 7) 

According to the recency principle (Equation 8 1), the CS present on each 
trial during which the negaction tendency A\ resists the ongoing activity 
of eating will acquire some inhibitory force for a subsequent occasion The 
magnitude of conditioned inhibitory force Cg / A acquired on each trial is 
proportional to the maximum value of the product of the strength of AT\ 
expressed in resistance to ongoing activity X on that trial and the strength 
of the perceptual tendency of the CS, (7*,,) The latter follows the same 
temporal path on each trial, as shown earlier in Figure 5 3 for the condi- 
tioning of instigating force Its value will be the same from trial to trial for 
that point in time when the product is maximized (see Mathematical Notes) 
Thus we concentrate on the increasing strength of N x from trial to trial and 
the derivative growth in magnitude of cs l x 

The strength of N x within each trial can be partitioned into two com- 
ponents One component is attributable to the CS The other component is 
attributable to the US Specifically, we may write 3 

(*Oi L/WtK]. + l/wo*]. 

The component attributable to the CS changes from trial to trial, the 
component attributable to the US is constant (see Mathematical Notes) 
Again, to simplify, let us assume that the level of N x produced by exposure 
to the CS up to the time at which activity X is initiated on each trial can be 
approximated by its limit of growth for that trial, \Xcs I x)n\! t \ This would 
permit us to rewrite our principle of learning (Equation 8 1) in the form 

(.cs J x)#+i = & A ^ A + /(trs-^x)J 

in which 0' now also includes the constant value of ( T Cl ) from trial to trial 
On Trial 1 , CS produces no conditioned inhibitory force, that is, [(cs^x)nV 
r x = 0, so that conditioning is based on N Xi = f( us l x ), whatever that 
strength may be as determined by the parameter values of the situation (for 
example, intensity and duration of shock) And we are able to account for 
the magnitude of conditioned inhibitory force acquired for the second trial 
by writing ( cs / x ) 2 = 0' [/(dslx)] It follows that on Trial 2 the level of 
Ny> on which conditioning is based, will be stronger than on Trial 1 That 

3 Figure 5 3, prepared for the conditioning of instigating force, is also instructive for the 
present discussion, since we again assume that CS and US terminate together on each trial 



INHIBITORY FORGE 255 


IS, 

r \ 

And, when ( C s r \)t is rcphced by its equivalent, O' [f( us I x )], we obtain 
an expression for the magnitude of conditioned inhibitory force on Trial 3 

WO. •=«{«' p^i>] +/woj 

Ifwc continue this analytic procedure (as in the Mathematical Notes at 
the end of the chapter), we can derive a general expression for the magnitude 
of the inhibitory force on any trial that is similar to the one derived earlier 
for instigating force 

This conditioning function has the familiar negativejy accelerated form 
commonly ascribed to learning, but there is an important factor we have 
ignored in our derivation that makes this function inappropriate as a 
generalization about inhibitory conditioning The factor ignored is that as 
inhibitory conditioning to the CS proceeds, the time taken to initiate activity 
A’ (the eating activity in our example) becomes longer and longer until it 
exceeds the time allowed by the experimenter When this happens, the trial 
is terminated without the occurrence of either activity X or the US, and no 
conditioning occurs Thus, the conditioning function holds true only so long 
as the activity to be punished continues to occur 

This factor has a bearing on the extinction of inhibitory forces No extinc- 
tion of CS I ^ is to be expected as long as activity X fails to occur In order to 
obtain extinction of the inhibitory force, it is necessary for conditions to 
change in some way so that activity X will occur and will not be followed by 
the US 

In this regard, it will be instructive to consider briefly a somewhat different 
inhibitory conditioning situation in which activity X does occur on each 
trial Such a situation might be as follows A dog confined in a chamber is 
allowed access to food by the raising of a door After being well trained to 
approach and to eat the food under these conditions, an inhibitory condi- 
tioning procedure is instituted As the dog is eating, a buzzer (the CS) is 
sounded and a fixed interval of time later a strong shock (the US) is admin 
istered if the dog is still eating The buzzer and shock terminate together 
after predetermined durations We assume that the situation is one in which 
the dog will approach and eat the food in the absence of the buzzer, that is, 
sufficient nonbuzzer nonshock eating trials are provided to maintain the 
eating activity 

Our interest is an the inhibitory conditioning of the CS in this situation 
Without going into the details of the process, it is quite dear that, since the 
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N x basic to the conditioning on each trial is determined by the sum of the 
effects from the CS I X and the US I X on that trial, whether or not the US is 
presented is crucial If conditioning proceeds to the point where the buzzer 
is effective in stopping the eating activity pnor to the time when the shock 
is due, so that no shock is administered, the N x for conditioning on that trial 
will be less than on the previous trial and the new CS I X will be correspond- 
ingly smaller This would constitute an extinction trial Similarly, if the 
experimenter simply decided not to give the US on a particular trial whether 
or not the buzzer stopped the eating, the same result would follow The 
crucial condition that must be met if inhibitory conditioning is to tahe place on a given 
occasion is that the activity that is the target of the negaction tendency must occur in the 
face of resistance The result of the conditioning may be either an increase in cs^x ( an 
acquisition trial) or a decrease ( an extinction trial), but there can be conditioning at all 
only if the activity in question occurs 

The discussion of the acquisition and the change of the inhibitory force of 
a stimulus has taken us over ground already familiar in the traditional 
language of conditioning and learning m lower animals The derivation of 
avoidance behavior, outlined earlier in the chapter, differs substantially 
from the explanation evolved within S-R behavior theory in terms of fear 
as an acquired drive and fear-reduction as reinforcement of the avoidance 
response (Mowrer, 1939, Miller, 1948, Solomon and Wynne, 1954) The 
description of the conditioning of inhibitory force emphasizes recency rather 
than accumulation and requires that an action tendency be expressed m 
behavior if conditioning or extinction of an inhibitory force is to occur 

RESISTANCE IN THE STUDY OF DECISION MAKING 

Just as no single principle will embrace all of the different instances of 
instigating force of a stimulus, no single principle that we can think of makes 
equally good sense of the effects of the buzzer that has been paired with 
shock or the shock, itself, in an avoidance conditioning experiment, the 
effect on a child of a father’s verbal warning to stop giggling in church , the 
effect on a motorist of the road sign which says “No Left Turn” or “Danger- 
ous Curve Ahead” , etc All of these instances are ones of inhibitory force 
Once again, we take a pragmatic stance and consider the issue of the strength 
of inhibitory force in other terms 

Within the context of the study of human decision making, an unwilling- 
ness to initiate an activity, or to continue it, has been found to correlate 
with the degree of certainty an individual feels that the act will produce a 
negative consequence and with the negative value, or repulsiveness, of that 
consequence to him In the conceptual scheme evolved by Tolman, Lewin, 
and modern decision theorists, the product of subjective probability or 
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expectancy that an act will produce a negative consequence and the negative 
valence, or disutility, of the consequence is itself negative Thus, when it is 
added algebraically to compute the subjectively expected utility or 

what Lewin called the Resultant Force, this component subtracts from the 
total to imply a weaker tendency to undertake or to choose that alternative 
As mentioned earlier, this conception provided the seed for the present 
treatment of resistance 

Many of our previous points about the relationship between covert 
activity (thought) and overt activity (action) m reference to instigating force 
and action tendency in Chapter 6 can and should be extended to include 
inhibitory force and negaction tendency For example, the very same 
sequence of historical events that constitutes the sufficient condition for the 
acquisition of an inhibitory force will also produce an elaboration of the 
covert, perceptual, and imaginal tendency corresponding to the sequence 
that we describe as an expectancy of punishment Thus the simple sequence 
of events, S l — R x — Sq (where Sq is an aversive stimulus), yields, on a later 
occasion, both the sJri q t ^ iat 1S t ^ le source of N Ri in the domain of overt 
activity, and a separate tendency T ri , that constitutes the expectancy and 
the negative valence of punishment when it is covertly expressed As previ- 
ously, we continue to view the concepts of expectancy and valence as descrip 
tive of the covert activity that normally accompanies the occurrence of the 
overt action sequence, as correlates but not causes of the observable behav- 
ioral phenomena 

We argued earlier that the tendency for the perceptual and imaginal 
activity and the related tendency to undertake an overt locomotor activity 
normally attain dominance at about the same time Hence, an individual 
typically initiates an activity while experiencing the correlated covert 
expectation of a positive consequence In the case of negaction, the same 
temporal relationship holds true, but there is one essential difference 
F-x.pTts.sioTi of a n eg action tendency takes the foira of resistance to an acttvity 
Consequently, it will be the suppression of an overt activity, that is, the 
delayed initiation or inhibition of an overt activity, that is correlated with 
the covertly expressed expectation of a negative consequence In view of 
this, our earlier suggestion that the strength of the instigating force of a 
stimulus might be inferred or diagnosed from evidence about an individual s 
expectations when confronted with that stimulus (guided by the hypothesis 
that the instigating force is equal to the product of expectancy and valence 
for the case of positive outcomes) can be extended to include a similar 
guiding hypothesis that concerns the inhibitory force for the case of negative 
outcomes 

It is sometimes difficult to accept the idea that the inhibitor) force of a 
stimulus, engendered by giving an individual information about probable 
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negative consequences of an activity, will have behavioral implications com- 
parable to the ones established by conditioning with an aversive stimulus 
like shock The latter seems more physical, more lawfully determined, and 
therefore more real We surmount this difficulty by calling to mind the fact 
that the extreme resistance of many individuals to flying in an airplane is 
not based on the actual pain of near fatal injury m an earlier crash, but on 
information or misinformation about that possibility And the generally 
depressing effect of the nuclear threat on human behavior, during certain 
frigid periods of the cold war, is not based on the actual severity of uncon- 
ditional punishment m the recent history of living persons but on the expec- 
tation of catastrophe in the near future no matter what activity might be in 
progress Most of the inhibitory forces and, for that matter, many of the 
instigating forces that play a central determinative role in the affairs of 
civilized man are engendered by the exposure to information that controls expecta- 
tions about the consequences of various activities Whether this information is not 
only sufficient but also necessary to establish instigating and inhibitory forces 
is one of many unsolved questions left for future study 

An Analogue of Avoidance Training 

The gap between the inhibitory force produced by emotional conditioning 
in animals and inhibitory force in the context of human decision making 
can be closed to some extent Let us consider the demonstration of a behav- 
ioral effect closely analogous to the one achieved by traumatic avoidance 
conditioning (Solomon and Wynne, 1954) Students were subjects, and the 
rewarding and punishing consequences of their several activities were only 
a varied number of points won or lost 4 The experiment was designed to 
follow the paradigm of training for a conditioned avoidance response but in 
a context of human decision making with the kind of immediate knowledge 
of results that is known to change an individual’s conscious reportable 
expectations In this experiment, however, the subjects were not asked what 
they expected They were merely given an opportunity to initiate one or 
another activity in the face of the changing implications of the immediate 
stimulus situation 

Each subject was tested individually m a small room, seated at a table on 
which there were five different colored cards (red, white, green, blue, and 
yellow) arranged within easy reach He was told that he would be paid an 
amount of money proportionate to the number of points he accumulated 
during the period He was also told that he could place his hand on any one 
of the colored cards, or on none of them, in each of a senes of choices Every 

4 This experiment was part of a more general study of determinants of human choice 
(Horner, Karabenick, and Atkinson 1965, Atkinson and Birch 1966) 
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four seconds, at the ticking of a timing mechanism, the experimenter con- 
sulted a previously arranged schedule of gains and losses for each alternative 
response and announced the number of points won or lost for the activity 
then in progress For example, if the subject had his hand on the red card 
when the timing mechanism clicked at the end of a four second interval, 
the experimenter might say, “Win 20 ” 

During an initial period of 90 choices, the prescheduled outcomes for 
each alternative varied about a different average number of points won that 
ranged from 0 for “pass” to 50 for white The idea was to make it impossible 
for any subject to learn that he would win exactly 20 points for red, 30 points 
for green, etc , but to allow the development of an expectation of more 
points for some alternatives and fewer points for others in order to establish 
fairly stable behavioral preferences as shown in Figure 8 1 

Then, following the conventional procedure employed to establish that 
the stimulus which later will be used as the signal of danger (that is, the CS) 
has no initial systematic effect on response, a bank of lights m front o t ie 
subject was turned on for a predetermined number of choices on severa 
separate occasions but without any change in the preschedule o t e num er 
of points awarded for each of the alternatives The relative requency 
choice of the different alternatives was unaffected by the ig t uring 
period of habituation . t t,_ 

Finally, avoidance training was begun The alternative o 
blue card,” second weakest m the initial preferentia or ering an 

Figure 8 1 , was arbitrarily chosen by the experimenter to e ana jo omts 
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Figure 8 1 The percentage choice among six alternatives (P, B, G, R, Y, W) which differed in average incentive 
value during three blocks of 30 trials for each of 10 male subjects (from Karabemck, Homer, and Atkinson, previously 
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turn off the light and to avoid the “shock” of losing 1000 points The loss of 
this number of points was relatively severe in light of the average number of 
points won for each of the alternatives 

After the a\ oidance response had been learned to criterion, an extinction 
series was begun The new rule guiding the behavior of the experimenter was 
that the original preschedule of points won would be followed whether the 
light was on or off The subject would no longer be “shocked” no matter 
what he did 

Of 36 subjects run by three different experimenters, only two failed to 
reach the criterion of avoidance learning between 1 1 and 85 training trials 
with the signal light on The improved competitive position of the blue 
alternative following systematic punishment of all the alternatives is shown 
m Figure 8 2, which compares the relative frequency of each alternative 
just prior to and immediately after the onset of the signal light late in training 

In the extinction series, only 7 of the 36 subjects met the criterion of failing 
to choose blue within the time prescribed on five consecutive occasions when 
the CS was presented Ten showed partial extinction within the two hour 
period, but 1 7 showed no evidence of extinction of the avoidance response 
These 17 subjects continued to choose blue very soon after the onset of the 
light without ever again risking a loss of points The test period was extended 
substantially for one subject in order to determine how resistant to extinction 
an avoidance response established under this procedure might be After 205 
trials, each defined by the onset of the signal light, this subject continued to 
initiate the avoidance response immediately This resembles, but with no 
visible symptoms of traumatic anxiety or its reduction during training and 
extinction, the kind of extremely stable avoidance behavior that we often 
incorrectly view as falling only within the special province of the study of 
emotional conditioning 

This simple paradigm for study of a sequence of human choices, a set of 
cards on which the subject can place a hand or not, provides an exhaustive 
catalog of the activities (excepting, of course, compatible activities) that are 
undertaken during the period of observation It offers the possibility of the 
systematic study of other classic experimental paradigms that have been 
evolved first m the study of lower animals 

RESISTANCE FROM THE PERSPECTIVE Or STUDY Or 
PERSONALITY 

The inhibitory force of a stimulus is its capacity to increase the strength of 
a negaction tendency in the individual either innately, as a consequence of 
earlier conditioning, or as a result of the information it provides concerning 




Figure 8 2 The percentage choice among six alternatives (P, B, G, R, Y, W) showing the improved competitive 
position of the only unpunished response (B), as avoidance conditioning proceeded The onset of a light (cs) was shortly 
followed by punishment of P, G, R, Y, W 
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the probable consequences of a certain activity As we did earlier in the case 
of the unconditioned instigating force of a stimulus, we now point out that 
inhibitory force Will be influenced both by properties of the stimulus and of 
the individual The terms incentive value and rnolue were introduced to refer 
to the effects attributable to the kind of goal object and to individual differ- 
ences m the vigor of the initial goal reaction, respectively, in our earlier 
discussion of the determinants of the unconditioned instigating force of a 
stimulus These concepts are equally useful in reference to the unconditioned 
inhibitory* force of a stimulus Consider, for example, the heat of a flame 
Within limits, variations in the temperature of the flame constitute variations 
m the incentive value, and motne refers to the individual differences in the 
reactive property of individuals to this class of stimuli 

In the symbol die response or activity referred to and the class to 
which it belongs represent having commerce with the particular stimulus 
(US) or that kind of stimulus There is a force to negate or to inhibit that 
particular kind of commerce This strengthens the tendency to inhibit or to 
negate that kind of commerce We can speak of a value of the incentive to 
negate that kind of commerce and of a motive to inhibit or to negate any 
and all instances of that kind of commerce with the environment Although 
technically correct and parallel to the treatment of incentive and motive in 
reference to the instigating force, there remains some ambiguity and awk- 
wardness in the naming of inhibitory forces, negaction tendencies and their 
determinants It is true that both primary reinforcing states of affairs and 
primary punishing states of affairs are appropriately described in behavioral 
terms as some kind of commerce of the individual with a stimulus In the case 
of the primary reinforcement we call eating, there is the observable sequence 
S G — R g Since we can distinguish the kind of commerce with a stimulus 
called eating from another kind called drinking or still another called sexual 
activity, etc , we are able to name the forces, tendencies, and their deter- 
minants m terms oft fie distinguishable kind of commerce or actant?' Chat they’ 
engender The description of the activity implies the presence and the 
supportive role of a stimulus 

In the case of the primary punishment we call being burned by a flame, 
there is also a behavioral sequence Sq — Rq, where Rq is the innately 
determined negative reaction to the aversive stimulus From the viewpoint 
of an observer, there is very little that is obviously different about the 
topography of inhibitory reactions to various stimuli They have in common 
the discontinuance of whatever kind of commerce was occurring It is not 
a simple matter and it is of questionable utility to try to name negacdons 
without explicit reference to the stimulus It is much easier to identify and 
to name the aversive stimulus Thus we speak of a force not to have commerce 
with a flame, or a force to negate contact with a flame, or a force to inhibit 
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contact with a flame and, later, of a force to avoid contact with a flame We 
use the same language to describe the ncgaction tendency 

Motive, conceived as negative reactivity to a certain class of aversive 
stimuli, carries an implication of individual differences m predisposition to 
learn to resist activities that produce that kind of consequence The concept 
of motive can also be used in reference to the kinds of consequences which, 
as a result of earlier learning experience, have acquired or conditioned inhibitory 
force Thus, in the study of achievement-oriented behavior, it is useful to 
refer to individual differences in the strength of motive to avoid failure 
without implying that various stimulus situations which constitute failure 
necessarily produce unconditioned inhibitory force The concept of motive to 
avoid failure refers to the individual differences in the strength of the family 
of inhibitory forces that are produced, and the family of negaction tendencies 
that are strengthened, whenever an individual confronts a stimulus situation 
which defines the possibility of performing poorly in relation to a standard of 
excellence that will be applied to the evaluation of his performance 

According to the current theory of achievement motivation, the strength 
of the force to negate an activity that might culminate in failure is inferred 
from the subjective probability, or expectancy of failure, and the valence of 
failure in that activity Further assumptions parallel the ones advanced to 
account for the instigating force to achieve success The valence of failure is 
considered the product of incentive value of failure at a particular task and 
the strength of motive to avoid failure in the individual The incentive value 
of failure is assumed to be the negative value of the complement of the 
subjective probability of failure These several assumptions imply that the 
strength of force to inhibit or to resist achievement oriented activities, which 
might also lead to failure, is greatest when the probability of failure is inter- 
mediate and the motive to avoid failure is strong 

The behavioral consequences of a strong motive to avoid failure are 
directly opposite to the ones of a strong motive to achieve success The 
resistance to undertaking an activity that might be followed by failure takes 
the visible form of less willingness to initiate tasks at which performance is 
evaluated, a decrement in the level of performance of these tasks when they 
are undertaken a vulnerability to interruption that produces less per 
sistence, and a weakening of the otherwise expected preference for moderately 
difficult tasks which, in the extreme, takes the form of actual avoidance of 
moderately difficult or moderately risky ventures (Atkinson and Feather, 
1966) 

In the next chapter, we shall discuss more thoroughly the concept of 
motive in reference to a family of inhibitory forces, but not until we have 
considered a reformulation of the Principle of Change of Activity that 
includes resistance 



INHIBITORY FORCE 265 


SUMMARY 


In this chapter we considered the determinants of the inhibitory force of a 
stimulus from three perspectives that paralleled the earlier treatment of 
instigating force in Chapters 5 and 6 Beginning with the assumption that 
some stimuli are inherently aversive, that is, capable of producing uncon 
ditioned force to negate the activity then m progress, we view the acquisition 
of conditioned inhibitory force by other stimuli and the elaboration of 
negaction tendencies to be the consequences of punishment 

Given the premise of a constantly active individual, our treatment of the 
phenomena of active avoidance emphasizes that in avoidance training all of 
the various activities that occur in a given stimulus situation are punished 
except one that constitutes leaving the situation Hence, the stimulus situ- 


ation acquires inhibitory force for all these initially effective competing 
alternatives, and the so called avoidance response becomes dominant by 
default The latter occurs while initiation of the previously punished alter- 
natives is delayed by resistance And as a result, the inhibitory force affecting 
these blocked alternatives does not extinguish Extinction of an inhibitory 
force requires that a previously punished activity be performed but without 
being punished, that is, without the boost in strength of negaction tendency 
provided by the inhibitory force of the punishing stimulus which, according 
to the recency principle now applied to inhibition, constitutes the rein- 
forcing” event Where the traditional view of avoidance conditioning 
emphasizes the selective strengthening of the so called avoidance response 
relative to its competition, we emphasize the weakening by resistance of 
the resultant tendencies for the competing alternatives relative to it 

The recency principle, applied to the acquisition and the extinction of 
inhibitory force refers to the parameters of the aversive stimulus (that is, its 
intensity and duration) following the initiation of an activity as important 
determinants of the magnitude of conditioned inhibitory force And it 
identifies the crucial condition for the extinction of the inhibitory force as 
the repeated occurrence of the previously punished activity, m the face ot 


resistance, but without punishment 

From the perspective of the study of human decision making, tve coordi- 
nate the concept of inhibitory force with the product of subjective proba- 
bility and utility when the value of the consequence of an activit) .s "eg 
And, Mowing the argument ~ 

force, we consider the expectancy and the vale v 

cognitive correlates instead of the causes of inhibitory for “ 
espresstons of the perceptua, and -^"mh.h.. .heTu'—f 
the presence of a negaction tendency that > 


a particular activity 
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contact with a flame and, later, of a force to avoid contact with a flame We 
use the same language to describe the negaction tendency 

Motive, conceived as negative reactivity to a certain class of aversive 
stimuli, carries an implication of individual differences in predisposition to 
learn to resist activities that produce that kind of consequence The concept 
of motive can also be used in reference to the kinds of consequences which, 
as a result of earlier learning experience, have acquired or conditioned inhibitory 
force Thus, in the study of achievement-oriented behavior, it is useful to 
refer to individual differences in the strength of motive to avoid failure 
without implying that various stimulus situations which constitute failure 
necessarily produce unconditioned inhibitory force The concept of motive to 
avoid failure refers to the individual differences in the strength of the family 
of inhibitory forces that are produced, and the family of negaction tendencies 
that are strengthened, whenever an individual confronts a stimulus situation 
which defines the possibility of performing poorly in relation to a standard of 
excellence that will be applied to the evaluation of his performance 

According to the current theory of achievement motivation, the strength 
of the force to negate an activity that might culminate in failure ts inferred 
from the subjective probability, or expectancy of failure, and the valence of 
failure in that activity Further assumptions parallel the ones advanced to 
account for the instigating force to achieve success The valence of failure is 
considered the product of incentive value of failure at a particular task and 
the strength of motive to avoid failure in the individual The incentive value 
of failure is assumed to be the negative value of the complement of the 
subjective probability of failure These several assumptions imply that the 
strength of force to inhibit or to resist achievement-oriented activities, which 
might also lead to failure is greatest when the probability of failure is inter- 
mediate and the motive to avoid failure is strong 

The behavioral consequences of a strong motive to avoid failure are 
directly opposite to the ones of a strong motive to achieve success The 
resistance to undertaking an activity that might be followed by failure takes 
the visible form of less willingness to initiate tasks at which performance is 
evaluated, a decrement in the level of performance of these tasks when they 
are undertaken, a vulnerability to interruption that produces less per- 
sistence, and a weakening of the otherwise expected preference for moderately 
difficult tasks which, m the extreme, takes the form of actual avoidance of 
moderately difficult or moderately risky ventures (Atkinson and Feather, 
1966) 

In the next chapter, we shall discuss more thoroughly the concept of 
motive in reference to a family of inhibitory forces, but not until we have 
considered a reformulation of the Principle of Change of Activity that 
includes resistance 
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terminates, so that, at most, Cases la, 1 b, and then 2 are involved In this 
respect, it is important to recall that by our Principle of Learning the 
conditioning of inhibition can only take place in Case la because resistance 
to an ongoing activity is a requisite for the conditioning process 

The rule for conditioning inhibitory force to a stimulus is contained in 
Equation 8 1 Adapted to the present situation, this equation becomes 


(esfx)jv+l — 0[(^M V )« C^\J«]wax 

Since the CS is held constant from trial to trial, the perceptual tendency 
of the CS (T et ) follows the same path point for point in time on each trial 
Thus, (T et ), =s ( T et )* for all/ From this, it follows that if the maximum 
product, [(Y„ ) t from the equation above occurs at the same 

point in time on each trial, the value of (T CS// ) t will be the same from trial 
to trial That [(r„ v ), m invariant m time over trials (or, at 

least, approximately so) can lie shown m the following way 

The path of N x across the time within a trial can be partitioned into 
two components, one part attributable to the CS and the other part to the 
US Specifically, we may write = [f(cs I x)*]t + 

(Figure 5 3, prepared for the conditioning of instigating force, may be of help 
in this discussion where, once again, we have assumed that the CS and US 
terminate together on each conditioning trial) We shall assume that 
(JV A J, can be approximated by [(cs ! x)\V r \ at the point hi tune w en 
activity X is initiated This means that [f(cs I x)s\t = l\cs I x)*il r \ 1 
constant over the duration of the US on each trial By this assumption we 
are, in effect, presuming that on each trial enough time passes between the 
onset of the CS and the initiation of activity X that N Xjf has an oppor uni y 
to approach an asymptote of [( cs /Oa]K Th.s assumpt.on gams * plia- 
bility [perhaps, when rs recalled that the interval between the on t of the 
CS and the .mt.at.on of activity AT is a funCon of the ..me 
from the ongoing acuv.ty T to the eating act.v.ty A and that this time, 
depldmg af“ does on the resultant tendency for A', will mcrease as CS I X 

Consequence of t,s assumptm J 

subsequent to the onset of J ° P cond.uons of our analys.5 

n „ r . As has been pointed out, it is 
Invariance of the US Contribution 1,1 contribution in Case 1 a because 

sufficient to show the cond.non.ng can take place We 

this is the only case in which W activ.t) A' is initiated, 

begin the proof a. the point in time in he tr. ^ j. > Tj By 

which means that Case la is m effect, since 
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In a simple human decision-making analogue of avoidance training in 
animals, the extreme resistance to extinction of an avoidance response, 
comparable to the one that was obtained with intense emotional condi- 
tioning in animals, was produced merely by controlling the information 
given to subjects about the number of points won or lost following choices 
among several alternatives in the presence of a signal light 

The concept of an avoidance motive, employed in reference to the indi- 
vidual differences in personality, refers to a family of inhibitory forces Just 
as one can observe individual differences xn reactivity to foods, as a class of 
stimuli, one can observe individual differences in the unconditional aversive 
reaction to noxious stimuli The terms incentive value, in reference to the 
effects of differences among the stimuli of a particular class, and motive, in 
reference to individual differences, can be usefully employed in reference to 
inhibitor) force as well as to instigating force In the study of achievement 
motivation, for example, the concept of motive to avoid failure refers to a 
family of inhibitory forces associated with the expectancy of failure In 
situations that involve the evaluation of an individual’s performance in 
relation to some standard of excellence, these inhibitory forces produce 
negaction tendencies, that is, tendencies to avoid failure, which comprise 
resistance to achievement-oriented activities Further implications of indi- 
vidual differences in the strength of avoidance motive will be considered 
more fully in the next chapter 

MATHEMATICAL NOTES 

The paradigm for which the conditioning of inhibition was derived m 
the text (pp 253 to 255) is as follows The subject is engaged in some ongoing 
activity (activity Y ) when a door is raised presenting food (onset of the CS ) 
The subject begins to eat (a change in activity from Y to A’) and a strong 
shock (onset of the US) is then administered The subject ceases eating (a 
change in activity from X back to F), and after a predetermined period of 
time measured from its onset, the shock is turned off and the door to the food 
dish is lowered (termination of the CS and US) In this paradigm the time 
interval between the initiation of activity X and the onset of the US is fixed 
as is the total duration of the US Depending on the specific conditions and, 
particularly, on the intensity of the US, it is possible that, subsequent to the 
onset of the US, the system of action and negaction tendencies remains in 
Case la throughout the duration of the US, but this need not be true It is 
also possible for Cases 1 b and 2 to become involved or even that Case la is 
reentered before the US is terminated The latter would be signified by the 
reoccurrence of activity X while the US was still on We confine our attention 
to the situation m which the US is successful in blocking activity X until it 
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which simplifies to 




v — ( El _ * 4. cs ^\ 

V \fr c \ ' c * 


js f \ _ figflj 

r x ‘\ J 


an expression that remains the same across trials In the next interval t z , 
between the onset of the US and the return of activity I , 

(J\) % _ |~ (cgM% (cs 1 \)\ + (i/sAt) ! / _J\ «<) 

Simplifying this expression gives 

^ + p 

^ e ~ejUi+0 CS X 

C\ 

which does not mvolve N on the right-hand side, thereby ■»*«'“« ,h “‘ 
the path of 7\ is the same for all trials in the /, interval Since the path of 
7\ is the same each trial over the (, and /, intervals separately, it is 
each trial for their sum which defines the duration « >f Case la 

Thus, we have shown that the paths for T, and 7\ are repeated each 

trial for the interval I, + <s, beginning " en ac ivi >' 

„ , j „„ wlipn activity 1 resumes, which implies that me aur* 

activity 1 and . ending ^en^aeUv y (q ^ Knowing th at /> + «,« 

tion of this interval is the same ^ ^ ^ „ also thc sam e 

well as t, is the same each . F e ^ of , hc us and , h e resumption 
each trial The interval t z betv e . , wi _ , rx n JS operative 

of activity Y is the time during w ^ of the us to jy^ and 

IVith both the funcuon desc g „ ^ Aown to be independent of 

the time during which that n r the IIS to jV. at each point m time 

trials, it follows that •■'Contribution . of the W ^ ^ 
in Case la is the same from trial , , 

„ t N tn Cases lb and 2 Even though the 

Invariance of the US Contnbu ion x ^ pertme nt to the conditioning of 
magnitudes of A\ m Cases ® to cont ,nue tracking A r Yy throughout 

inhibition, this is a good °PP® at t j ie p 0in t where activity 1 takes over 
the duration of the US "W e e 1 i ' ▼ ^fpase la continue to hold true during 
again from activity X Theequa 10 nsuinma tory lag interval for activity A, 
the subsequent fixed cessation co ^ ^ dunng this intC rval as 

meaning that the path o i \ . 1S n CO nsummatory lag 7\ > A\ but 
well At the conclusion of ^ are appropnate We shall show 

> 7\ and the equations o 
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our assumption A\ a = [(c s^\)\]/ r \ I n Case la all of is in use against 
7\ so that the path of N x docs not depend on the level of T Xi and according 
to Equation 7 3 we can write 

N (a I \)\ .-.i ! (cAh r -rxi) _ (cs 7 \)\ 

'' ’\ r \ r \ 
for the time interval between the initiation of activity X and the onset of 
the US In the next time interval t 2 between the onset of the US and the 
supplanting of activity X by activity Y, which defines the end of Case I a, 
N _ l CS I \)\ e -rx i + (cs 1 \)\ + _ e -rx 1) 

* r \ T \ 
or 

n k „ = kshh + teAhi - ') 

r x \ r x / 

This equation is particularly helpful because it separates the contributions 
of the CS and US to N Xy and identifies (us^\l r \)0 -~ *"***) as the 
[fiusl\)\]t of our basic equation for (N Xji ) t 

It is apparent that (us^\l r \)0 ~ *~ Txt ) is the same from one trial to 
another if the time over which this function is operative remains the same 
The time at issue is t 2 , the time that the system of action and negaction 
tendencies stays in Case la after the onset of the US Since the time from the 
initiation of activity X until the onset of the US, t lt is the same from one trial 
to another, it will suffice to prove that the duration of Case 1 a, t 2 + t 2 , is 
invariant over trials We shall do this by showing that the paths of T r and 
T x from the point at which activity X takes over from activity Y to the 
point at which activity Y again becomes ongoing remain the same from one 
trial to the next 

Let us take up the simpler T r first At the point where activity X is 
initiated, T y = Fyjcy by assumption, following which T Y undergoes its 
c ess&fcuio. oaasuTC.TC.a.tQC'j 2 >wA sivwv Vu WitatVy ■a. tA. <£ 

the application of the instigating force for activity Y These conditions 
remain constant from trial to trial Consequently, T Y on each trial starts at 
the same level and follows the same path in the interval bounded by the two 
shifts in activity 

The path of T x in Case la is defined by Equation 7 12 Adapted to trial 
N and written for the fixed interval between the initiation of activity X 
and the onset of the US, t 2 , this equation is 
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A r Av and simplifying the result, we obtain 


A'a,- 


(cs^ \)\ 


. + 1 ( ls /o 




Once again, it is only ( cs 7v)v that can change from one Inal to the neat, 
the effects of the US arc independent of trills Altogether, then the change 
in j\\ due to the US is identical from trial to trial for Case le, Case lb, and 
Case 2 and, therefore, for each point in time that the US is on 

We can non complete the derivation of conditioning for inhibitory force 
Put together, the fact that (T,J, and L/Wv)v]i do not alter their paths 
across time within a trial from one Inal to the neat and the assumption that 
by the time activity A is initialed L/Wa)vJ. can b* approximated on 
each trial bv it follow's that there is a value of / within each 

tnai* sub^cqucnMo^thc'onsct of, he US, hat is the same for all -nalsfor which 
[(7V ), (A\ ),] IS a maximum Strictly speaking, this is rue y 
conditions arc such dial the maximum product is attained after the ons 
the US, but .his ,s .he most likely arrangemen. for .he paradigm .under 
consideration Tor .he value oft, at wh.eh .lie product ,s a ">tixunnm both 
(7' \ and T f( arc constants ^ rom tna t0 tna ’ . 

r 1 - r too r assumed constant after the US comes on each 

tnah^rnay change ^Vom lrial to trial as condiuonmg proceeds Thu, o 

de,c mine the course of inhibuory conditioning lo .he CS, he sigh. and 1« 
of the food, we must know two things about each trial 
(eating) occurs, and (b) the value ° no change will occur in 

remember that xf eating does not occur on P r ements for a con- 

dit.on.ng trial (res.slance »>» * ® conditioning of inhibitory 

According to our Prmc T’' e f(J - , (/(^/^Ivl.and [( CT fx)aJ/’'x 
forces depends on the magmtud ( ■ “x c ’ oac( . rned wl th the actual values 

For our present purposes we nee f 51tuattons To determine these 

that these terms might have i n p c the Principle of Learning to 

values could be quite difficult Our^ condltlomng for the situation we 
describe the general course o nmv 

have specified, and we procee vvi c ll| rewn te our Principle of 

In line with the preceding discuss.o , 

Learning as _ +/ ( M /x)]j 

(cs f xh+i - »> [_ r x J 

„ „ r y are constants determined by the value of t .ha. 

where (T et ) and/(c/*A) are 
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that the contribution of the US to N x is the same from trial to trial for Case 
16 just as it was for Case la 

Under Case 16, N x continues to act against T x with its full strength, since 
T x > N x Again by using Equation 7 3, we can write 

n Xs = ( n Xi ) n «-* ' + ± (i - ') 

r Y 

where t is the time in Case 16 However, we know in addition that 

N Xa = - e-'***) 

*\ \ r x J 

where t 2 is the time in Case la after the onset of the US, so that 
(us?xl r x)(l ~~ e ~ rx **) 1S ^e amount of N x added during that time 
It has been shown that t 2 is the same from trial to trial, making 
(us^xl r x)(^ ” e ' rx <l ) constant from trial to trial 
By substitution and simplification we obtain 

N Xy = (1 - ")j ' kshk + (I _ r” •) 

from which it is apparent that only ( C8 I\)n can change with trials The 
remaining terms (the ones that reflect the effect of the US) are independent 
of trials, providing the proof we seek 

Case 16 gives way to Case 2 when N x reaches and exceeds T x that is, 
when N x > T x In Case 2, there is more than enough N x to nullify Tx, 
so that the force of resistance acting to reduce N x depends on the level of 
T x , not on that of N x This state of affairs yields Equation 7 6 which, when 
adapted to the present circumstances, is 

= (**,)„ + + US I X - Tx iXx,)x\ t - ( fT . < ! 

where {N Xi ) n and (T Xj ) x refer to the values of N x and T x when Case 2 is 
entered and t to the time that elapses in Case 2 Two relationships, known to 
be true, assist the derivation First, ( N Xj ) n = (T Xj ) n because this defines 
entrance into Case 2 and, second, 

(WiJ* = isshh + rk^MlJi _ 

r x L r x J 

where f 2 + is the total time covered from the onset of the US until the 
beginning of Case 2, because the same equation defines the path of 
throughout this time interval After substituting into the earlier equation for 



CHAPTER 9 

SYSTEMATIC EFFECTS 
OF INSTIGATION 
AND RESISTANCE 


Now, at last, we are prepared to recorder the several measurable aspects 
of the stream of behavtor as a funcon of both mst.gat.on and res, stance in a 
final set of theoretical proposals that concern the dynam.es of ac ™ 
shall build on the foundation of earlier chapters to identify and to summarize 
the behavioral implications of the Pr.nc.ple of Change of Activity 

We began m Chapter 1 with analysis of a simple change of activity, 

coliX attention to the change in the dominance re.anonsb^ elween 

two incompatible action tendencies from different famdies This i avoided he 
complexities introduced by displacement, substitution '^‘evan ^I ™ , 
and resistance By dealing with idealized conditions a. the outset w= pos^ 
poned our confrontation with the difficult questions later 
of selective attention, consummatory lag, and common “ ' 

All of these topics but one, resistance, were considered rinduM 

theory of action by the end l of ^'omurai s’tatements about the 
raJofan activity and the P—J 
spent in an activity to the -d 

and the persistence of an activi y fphaoters 5 and 6) in order to 

cognitive correlates of an instigating orce -pins ^onc, we followed 

complete our coverage of the of res.stance 

(m Chapters 7 and 8) with a P^^T ,1b. too force Now, in the 
and the genesis and cognitive co ther as wc reconsider the general 

present chapter, we bring all t e pie PXD j ore S ev eral implications of the 
problem of a change of activity an Jjj ' Acmity that our conceptual 

more comprehensive Principle or Change oi 

anal) sis has produced algebraic solution to the 

Actually, m Chapter 1, we realized .hat alg 
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makes the product 

('/;,)« + l/W y )],} 

a maximum or as 

(cs*x) a+i = 0 \^ C< * r X ^' 

This form takes advantage of the fact that (T C3 ) is constant from trial to 
trial, permitting it to be absorbed into the constant O' It is reasonable 
to assume that for the dog of our hypothetical experiment the CS has no 
conditioned inhibitory force on the first trial, that is, ( CS I\) i = 0 Thus, on 
Trial 1 the conditioning is based on N X{ = f(vs^x)> whatever that strength 
may be as determined by the parameter values of the situation, and we are 
able to write { C8 I x ) 2 = 0 [/( UB L x)] 

It follows that on Trial 2 the value of N x on which conditioning is based is 

JV V1 = (cM, +Aus i x) 

r X 

and that, when (cs^x )* 1S replaced by its equivalent O' [/(us^x)] ant * t ^ ie 
result simplified we obtain 

(cslx) 3= 0 |/(c/S^y) 

As this procedure is continued for a few more trials, it is easily seen and 
proved that the course of conditioning for inhibitory forces, like the course of 
conditioning for instigating forces, follows a geometric progression, and we 
can write 

= e L/W x )] [(^f ! +(fp+ + 1 ] 

This equation simplifies to 

(c S 't)a = 0 ~ 

L 1 — (0 / r x ) J 

For 0 < ( 0'jr x ) < 1, ( c 8 I X ) X approaches an asymptote of 
0 t/((7S^Y)] 

as the number of conditioning trials increases indefinitely 
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TABLE 9 1 A Variety of Possible Causes of the Change, or a Delay in the Change, 
from an Initial Activity A to Activity B 


Change of 
Activity 
Described as 

When the 
Stimulus 
Situation 
is Constant 

Following Intro 

DUCTlON OF A 

Stimulus 

Following With 

DRAWAL OF A 

Stimulus 

Cessation of 

C A reduces T A 

I A increases N A 

Loss of F a leads to 

activity A 

(consummatory 

(punishment of 

reduction of T A 


behavior) 

present activity) 

(removal of in 
centive or promise of 
reward for present 
activity) 

Initiation of an 


Fg increases Tg 

Loss of Ig leads to re 

activity B 


(promise of reward 
for new activity) 

duction of Ng 
(removal of threat of 
punishment for new 


Delay in cessation 
of activity A 


Delay in initiation 
of an activity B 


F a strengthens T A 
(added incentive or 
promise of reward for 
present activity) 


I B I c strengthen 

«B N C , 

conditional threat of 
punishment for any 
new activity) 


activity) 

Loss of I A results in a 
weakened N A 
(removal of punish 
ment or threat of 
punishment for 
present activity) 

Loss atFg suspends the 
growth of Tg (with 
drawal of promise of 
reward for new 
activity) 


can be expressed as 


*b± 
hu 


—Al and 

respectively We can then substitute the components of T Jr and T A , f 
these terms and write 

IT.. - l 

*B/A 

_ (T,, - T Ai ) _ (JWz N Al = (a - *') 

, “ hu 

where 

a hu 


*Ar~ *A, 
l BlA 
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simultaneous equations required for a general statement of how long it would 
take an individual to change from one activity to another is not possible 
Certain special conditions were shown to yield quite simple solutions Under 
other conditions, approximations are necessary or weaker predictions must 
be made It should come as no surprise that extension of the theoretical 
analysis to encompass resistance complicates the problem of tracking the 
derivations of the theory still further We acknowledge this It will require 
extensive use of a computer to map the interactions among tendencies that lie 
behind the stream of behavior Nevertheless, we can formulate a program- 
matic Principle of Change of Activity that combines the effects of both 
instigation and resistance, and by again making certain simplifying assump- 
tions, we can use this principle to study the systematic influence of inhibitory 
force, negaction tendency, and resistance on the initiation, the vigor, and 
the persistence of an activity, the choice among alternative activities, and 
the distribution of time among activities 

As we first stated in Chapter 7, activity A in progress implies that T A > 
An observed change from activity A to activity B, therefore, 
implies a change in the dominance relations among the resultant tendencies 
described as T Bf > T Aft This change in dominance relations can 
come about in an awesome variety of ways, some of them are now sum- 
marized in Table 9 1 All of these different possibilities are encompassed by 
the programmatic Principle of Change of Activity that we present in this 
chapter 

Reconsideration of the Fundamental Problem of a Change of Activity 

It will be best to begin again at the beginning and to recall that in Chapter 
1 two parameters, a and (}, were introduced to represent the average rate of 
change in T t and T J} , respectively, over the interval of observation m which 
a change from activity A to activity B had occurred By defining 



,t was possible to wnte T Af = T A , + a l„, A and T Bf - T u + fi t nlA , 
which yielded the statement l OIA = (T At - T B ^(p - „) (Equation 1 1) 
as the basic empirical equation for a simple change of activity We soon 
settled on an alternative form of this equation, t B , A = {T A — T nj )lp 
(Equation 1 2), as our chief focus of interest F S 

Wc are now ready to expand this initial analysis of the average changes 
in the strength of tendencies during an interval of observation to include the 
effects of resistance Parallel to the definitions of the rate of change in T A 
and T n , the rate of change in T A and T n during the interval of observation 
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generally attainable when the effects of resistance are included, we can go 
well beyond this preliminary description of the change in the light of our 
theory concermng instigation and resistance 

A PROGRAMMATIC PRINCIPLE OF CHANGE OF ACTIVITY 

The occurrence of a change from activity A to activity B means that 
initially T Aj > and, subsequently, T Bf ~ T Ap This latter relation 
can be written as T Bf — N Bp — T Ap — N Ap According to our theoretical 
presumptions, each of these four terms can be expressed as a function of its 
initial value N Sj , 7V, and N A ), certain fixed parameter values, and 
the time t BfA between the beginning of the interval of observation and the 
initiation of activity B 

We know that initially T A is in Case la and that T B is either in Case 1 6, 
where T s > N B , or in Case 2, where N B > T B If T B is in Case 2, it must 
move into Case 1 b before the change in activity can occur If T B is in Case 
16 at the outset, it might move into Case 2 and then back to Case 16 prior 
to a change in activity, or it might remain in Case 1 6 throughout the interval 
of observation depending on the conditions that prevail If T s begins in 
Case 2, the total time required for the change in activity will be the time 
required for T B to move from Case 2 to Case 16, 1 plus the additional time 
required for T B to grow to the level of T Af while in Case 16 If T B begins in 
Case 16, moves to Case 2 and then back to Case 16 before gaming dominance 
over t a , a third component is included in the total time required for a 
change of activity, namely, the time taken by T B to go from Case 16 to 
Case 2 2 

To keep our exposition simple, we shall not pursue the implications of Case 
2 for change in activity but will confine our discussion to the situation in 
which T b gams dominance over T A without passing through Case 2 

The appropriate expressions for Tg, and N Bjr under Case 16 and T Af 
and N a under Case la are presented in Equations 1 7, 7 3, 7 1 1, and 7 3, 
respectively By substituting for T Bp from Equation 1 7 and recalling that 
P B is applicable, the relation T Bp — = T Ar — N Af , can be rewritten 

as (7>, + P B I BU ) - N„, = T Jr - N Jr Th.s can be solved for l BIA , 
as follows 

{T Ar — N a ,) — (Tfi, — N n ,) 

‘ nu ~ fi B 

Although this equation is not practical for the purposes of experimental 
mvesUgations of the theory except under special conditions, it is useful as 
a reference for our discussion of change in activity 
i This time is given by the v alue of t m Equation 7 8 that makes T B = 0 (see Figure 7 4) 

8 Thu time is given by the value of t in Equation 7 7 that mates T D *= 0 (see Figure 7 3) 
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is the rate ot change in the strength of the negaction tendency N A during the 
interval of observation Similarly, 


T«' T »- = 

{ B/A 

where 

p __ <.Xn,-N n ,) 

hiA 

is the rate of change m the strength of N E 

These new definitions permit us to write T Ar — T A + (a 
T Bf = f Bl + (P - P )t B iA’ two expressions that yield 


hi A = 


{T a , - T ni ) - (Nj, - N„, ) 

0 _«)_(/} _ a') 


v-'Ybia and 
(9 1) 


when solved for t B/A and simplified 

The new equation (Equation 9 1) corresponds to Equation 1 1, but it 
attributes the change in activity to changes in resistance as well as the 
instigation of action Equation 9 1 states that the time required for a change 
from activity A to activity B is equal to the difference m the initial strengths 
of the action tendencies (T Ai — T Bj ) minus the difference in the initial 
strengths of the negaction tendencies (N A/ — N Bj ) divided by the difference 
in the average rates of change for the two action tendencies (/? — a) minus 
the difference m the average rates of change for the two negaction tendencies 
(/? — a') during the interval of observation 

Two additional equations, alternative forms of Equation 9 1 and parallel- 
ing Equation 1 2 and Equation 1 3, can be written 


and 


(T a , - T n ,) - (N a , - N a ,) 

B ' A ~ V-fi) ~ JTT) 

, . T Bf ~T Ai {T Bf - T Ai ) - (N Br ~ N Ai ) 

l BtA ~ ~ 

(a — a } (a — a') 


(9 2) 
(9 3) 


The utility of Equations 9 1,9 2, and 9 3, all of which are expressed in 
terms of the average rate of changes in action and negaction tendencies 
during the interval t B/A , lies in the assistance they can give in identifying how 
environmental events affect the time required for a change in activity They 
capture the basic reciprocal form of the relationship between the strengths 
of tendencies, both action and negaction, and the rates of change m those 
tendencies in the determination of the persistence of an ongoing activity 
and/or the latency of the initiation of an alternative activity Even though an 
algebraic solution for t BfA , the time required for a change in activity, is not 
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Figure 9 1 The transitory periods of increased vulnerability to 
produced by the introduction of Ij , in curve 7^, rf (he relatlve ly 

interruption by the withdrawal of I A m curv rr ect Q f the 

strongly instigated alternative (Tx) - Reeled by the tempos T of 
resistance to activity A. but the latency of the weaker alternative (7» is no. 

' ,o produce sufficient suppression of ongon* 

prompt change of activity than woud^J.,^ ^ defincd by 

the initial activity Once T A has pp „tmdnction of Ij There 

strength is what it would have been wtthou. the « ^chon rf/j ^ ^ 

^“nffie p P e r renc:"c.t“; or the latency of any aher- 
The temporary period of = d £\1Ltan7e of 

behavior (see Chapter 8) It o o avoidance response should 

our earlier discussion, that acqut*hon of an a f„ r the 

require less intense and less ^c, tn Figure 

avoidance activity is already freauent punishment when the 

9 1) but should require very intense o ’ 9 ,, We suggested earlier 

instigation is very weak (for examp e, r ^ survival would be more 

that successful escape from P ot ' n “ , namej produced an uncondt- 

prompt noxious stimuli, l addition to an unconditioned force 

honed mst.gat.ng force to wtthdraw tn 
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First, notice from Equation 9 4 that t UjA is greater for larger values of 
T Af and smaller values of T B/ and f B ,just as was true for a change in activity 
without resistance (see Chapter 1) Furthermore, although the equations 
describing the course of T A when there is resistance (Equation 7 11) and 
when there is not (Equation 111) are different, they share the property of 
yielding greater magnitudes of T Af for larger values of F A and Ta, In fact, 
Equations 9 4 and 7 11 both reduce to their counterparts, Equations I 1 2 
and 111, when there is no resistance There are, then, no major alterations 
m the way in which tjj/ A is affected by F A , T A , P B , and T Bj , as inhibition is 
taken into account Let us look at how t B/A is affected by the resistance to an 
activity in progress and by the resistance to an alternative activity 

The Effect of Resistance to the Activity in Progress 

When a stimulus producing force to inhibit the activity in progress is 
introduced, the suppressive effect is short lived As a result of resistance, the 
action tendency T A will become stronger and will compensate for the 
dampening effect of N A on its expression as it approaches the higher asymp- 
totic level defined by F A /c A + I A jr A The transitory suppression takes the 
form of a decrement in the degree of an individual’s involvement m activity 
A and is caused by the reduction of T A (see Chapter 7 notes) This means 
that for a time, at least, the individual acting in the face of resistance is more 
vulnerable to interruption if ^and/or T B> is relatively strong The curves in 
Figure 7 7 labeled ( b ), (i ), (d), and ( d ) provide several examples of the 
effect of increased resistance on the temporal course of the resultant tendency 
T a , sustaining the activity in progress 
We may conclude that the extent and duration of the temporary sup- 
pressive effect of resistance to the activity in progress will be greater the 
stronger the force of the stimulus situation to negate the activity in progress 
The effect will be a decrement in the level of performance of activity A and a 
more prompt change from activity A to B than without resistance to A when 
•Tb/ an d/ or _^'z; is relatively strong and is capable of producing an inter- 
ception of T a during the critical period of vulnerability to interruption This 
relationship is shown in Figure 9 1 between T x and T A% as contrasted to 
that between T r and T Ai 

The general effect of the introduction of force to inhibit an activity in progress by 
punishment, or the threat of punishment, is to decrease persistence in that activity and to 
cause a more prompt initiation of some other activity when, but only when, the inertial 
tendency and j or the instigating force to undertake an alternative activity is relatively 
strong When the combined effect of inertial tendency and instigating force 
is only a very weak resultant tendency to undertake an alternative activity 
(for example, Tj m Figure 9 1), only a much more severe punishment or 
threat of punishment for continuance of the ongoing activity would be likely 
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activity B by subtracting N Bf from T Bj as shown in Equation 9 4 This, 
m effect, increases the magnitude of the inertial gap g B, which T B must 
overcome if it is to be expressed in behavior This is one of several ways of 
representing the effect on t B/A resistance to the alternative activity It 
indicates that N Bga whatever its strength, must be overcome by T B before 
a change in activity can take place The strength of N Bf is defined by 
Equation 7 3 It varies directly with the magnitudes of N B/ and I B If the 
stimulus situation remains constant, the strength of N n approaches its 
asymptotic level, $ B }r B , and the longer the time taken for the change m 
activity to occur, the more nearly will N Bf approach that level 

It is unlikely that Equation 9 4 will be generally useful in dealing with the 
details of behavioral data on change of activity because, in it, t BJA is related 
to the Final magnitudes of T A , N A , and N n , that is, their values when the 
change of activity occurs The strength of each tendency changes with time 
and is not under direct experimental control If, however, it could be 
assumed that T A = (T A — N A ) and N B had already approached the 
limits of their growth (or decline) and would remain relatively constant 
thereafter, the strength of each of these variables could be approximated 
by its asymptotic value This assumption would be justified in situations 
where activity A had been in progress for a considerable period of time prior 
to the change in activity under stimulus conditions that provided constant 
magnitudes of the instigating forces, F A and fin, and of the inhibitory forces, 

J A and 1 B 

By substituting the asymptotic values ( F A fc A -f /|/r 4 ), I A (r A , and l B (r B 
for T Af , and N Bf , respectively, in Equation 9 4, we obtain 



When simplified, this equation becomes a useful analytical principle of 
change of activity for the conditions that have been assumed 

FaI'a ~ (T Bt — I n l r B ) /q 

'W A - - 7 

Notice that Equation 9 5 differs from its counterpart m Chapter 1 
(Equation 1 13) where resistance was assumed to be absent only b> the term 
I B fr B From Equation 9 5 and Figure 9 2 we can observe that t lu , is pro 
longed by the presence of f B 3 Insofar as its influence on the time to change 

3 It will become clear m the later sections on the choice and the rate or in acti\it> that this 
statement ,s true only 7>, « independent of/* This mwM be .he case ,f the ncgaction 
tendency had zero sirength up to the beginning of the interval of observation as shown in 
Figure 9 2 
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to negate the activity then in progress The point of these earlier remarks 
is now illustrated in figure 9 1 

The Effect of Removal of Resistance to the Activity in Progress 

The effect of removing a stimulus that has been producing force to inhibit 
the activity in progress, that is, removal of I A , produces a result that is 
just the opposite of the one produced by the introduction of I A (see Chapter 
7 notes) Now, instead of a temporary dampening of T A relative to what it 
would have been without resistance, there is a temporary surge in the 
strength of 1 A This makes a prompt change of activity less likely than had 
I A continued and less likely than had there not been resistance to activity A 
This can occur because the earlier presence of N A has permitted the bottling 
up of T a which then later becomes available for expression as N A is reduced 
As T a becomes temporarily stronger, the involvement of the individual in 
activity A becomes correspondingly stronger until 1 A diminishes and 
approaches, once again, the level defined by r A {e A As a result of this period 
of decreased vulnerability to interruption, shown by curve T (j in Figure 
9 1, the latency of a strongly instigated alternative like T x in the figure is 
increased relative to conditions of the continued presence of I A or the 
complete absence of / 1 but, as previously, there is no effect at all on the 
latency of the more weakly instigated alternatives An example of the latter is 
T r in Figure 9 1 The parameters determining its strength are such that it 
would intercept T A only after the temporary surge in strength of T A 

Because the effects on latency of both the introduction and the withdrawal 
of inhibitory force for the activity in progress are temporary, they are likely 
to be limited to strongly instigated alternative activities or ones for which 
the inertial tendency is very strong Resistance to ongoing activity should 
not always decrease persistence m it nor make a prompt change in activity 
more likely It should not do so when the immediate environment together 
with the inertial hierarchy of the individual fails to provide a strong alter- 
native course of action and the resistance is only moderate It should, of 
course, always do so if the resistance to ongoing activity is extreme enough 
Sometimes as shown m the curve labeled (a) in Figure 7 7, an effect 
comparable to the withdrawal of inhibitory force will occur, although I A 
is maintained As explained earlier, this can happen when N A/ , for whatever 
reason, is very strong and diminishes in its resistance to T A 

The Effects of Resistance to an Alternative Activity 

We now discuss the systematic effects on t BjA of variations in the amount 
of resistance to an alternative activity Typically, the continued presence of 
a tendency to resist undertaking activity B N B , can be attributed to the 
inhibitory force, I B produced by the same stimulus situation that accounts 
for F B The presence of the negaction tendency N B increases the latency of 
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Guided by Equation 9 5, >ct reminded of the special conditions assumed 
b> this equation, we may formulate several generalizations that concern the 
relationship of instigating force, inertial tendency, and inhibitory force to 
latency and persistence 


Instigating Force as a Determinant of Latency of Response We must imagine an 
experiment in which all the variables are constant except the magnitude of 
instigating force to undertake the alternative activity B Let {Ff)i > [Ff) 2> 
> ( F B ) t , and (Pji)i!{Pv)i — ( f v)iI( f b)i follows from Equation 
9 5 that (f| /M )t » „5/(£u)i and ( t B/A ) t — 9 Bl(B B ) z Since a B is a constant, 
we have {P B ) x [t B/A ) x — {B B ) i ((bm)h and we recover the generalization 
advanced in Chapter 3 that the ratio of the latencies of response (under 
otherwise comparable conditions) is equal to the reciprocal of the ratio of 
the magnitudes of instigating force, that is, 


(**?/■<) i _ ( f b)z 
Ob/a)! ( f b) i 


Inhibitory Force as a Determinant of Latency of Response Now we must imagine 
conditions in which all the variables except the magnitude of force to inhibit 
activity B are constant Let r B also be constant, but let I B take on several 
values so that I B ~ 0 and (7 a ) x < (I B ) t < (I B ) a When I B = 0, „B = „B 
and t B/J = t BjF B = 9 BjF B However, in the case of (I B ) x > 0, 

(.5), = ,B + ts- and (W. = ^ 
r B t D 

When there is a force to inhibit the initiation of activity B, the latency of 
response is increased, and the magnitude of inhibitory force determines the 
amount of this increase in latency as shown below 


^Ob/a)i ~ 0b/a)i (Ib/a) — 


LB) t 

r* 


b B __ V B -f l(I B ) iV r B ~~ qF 
F b F b 


U4b)J I'b _ d)m 


u mtllamr The increased effort attributable to resistance tn.ght be expected to be proper 
donate to the strength of the inhibitory force, 1 A Tht, conjecmre, which transcends the 
rntpli cations or our theory concerning the dynamics of action pet sc reminds tts that we are 
describing the stream of behavior of an orgamtm for whom physical effort and let, gvorro 
closely related problems The phenomenology of change, in ae.n.ty with and without 
resistance deserves special study in this regard 
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Ficure 9 2 The effect of resistance to an alternative activity (when it can be 
assumed that N B =s 1b! t b before the change of activity occurs) is equivalent to 
beginning the interval of observation with a larger inertial gap and no resistance (see 
text and the Mathematical Notes) 

activity goes, an N B that has stabilized before the change of activity has an 
effect equivalent to a weaker inertial tendency for activity B when there is no 
resistance Figure 9 2 shows that the growth of T B is linear with a slope 
defined by over that portion of the interval of observation after N B has 
become stable The initial depression of T B and the delay in its linear growth 
during the time in which N B is rising to 1 b I t b can he equated to a linear 
growth for T B throughout the interval of observation, but one that begins 
at a weaker initial level equivalent to T Bj - I B /r B , as shown m Figure 9 2 
Under the conditions assumed, then, the presence of resistance to an alter- 
native activity corresponds to an increase in the inertial gap by an amount 
equal to the asymptotic level of that resistance That ts, 



We observe again, comparing Equation 9 5 to Equation 1 13, that l B/A is 
unaffected by the presence of I A once the dynamic processes controlling T A 
and N a have brought them close to their asymptotic levels 4 

4 However, since both the instigation of action and the resistance to action arc, in the last 
analysis, physical processes that involve the expenditure of energy, it is suggested by Equation 
9 4 (the uosimplihed version) that the same level of performance of an activity and of persistence of 
that activity vt competition with other activities must involve a greater expenditure of energy when there 
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This shows that the latency of response is reduced by the inertial tendency to 
undertake activity B A simple generalization emerges concerning the 
amount of this reduction 


— {t WA ) l = • 


1 _ constant - ( T g/ ) 1 = (T Sl ) x 
^ It 

The decrease in latency of response attributable to the presence of the inertial tendency 
to undertake an activity not in progress is proportionate to the magnitude of that inertial 
tendency And, again, there is a simple corollary concerning the comparative 
effects of the different magnitudes of inertial tendency under otherwise 
comparable conditions 


~ (hi / a) 2 ~ ~ T 2 » 
1 n 


so that 


A(*b/a)\ (T b ,)i 


That is, the ratio of the decreases in latency of response produced by inertial 
tendencies of different magnitudes under otherwise comparable conditions is equal 
to the ratio of the magnitudes of the inertial tendencies 

Finally, there is one more set of generalizations to be made about latency 
and persistence They clearly identify the nature of the role of the factors 
that influence the strength of the resultant tendency that is sustaining the 
activity in progress 

Since ,5 = Fj/c t - Tb, under the conditions assumed, both F A and c A 
are important determinants of persistence and latency Let us assume that 
the asymptotic level of the resultant tendency sustaining the activity m 
progress is varied while other variables affecting the change in activity are 
constant Let Fjc A < (F A /c A ) t < (F A jc A ) 2 We then have 


(W - I C ° nS - la - and (W,= (F -‘ ,0l ~ C °- - - nt 

F B 

implying that > ( 1 b/a) The difference in the persistence of an activity in 

progress (or the latency of some alternative) that is attributable to a difference in the 
strength of the resultant tendency sustaining that activity (that is, the level of F A jc A ) 
is proportionate to the magnitude of the difference in strength of that tendency That is, 


A((bm) i “ ~~ ( 1 b/a) — 


(FJcj ) i - (FJc a ) 

constant 


When the difference in level of T Jr is attributable to a difference m the 
magnitude ofF* where (F A ), > F A , the increase in the persistence of A is 
proportionate to the magnitude of that difference in instigating force That 


IS, 


(Fa), - (Fa) 


constant 
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Trom this \vc may conclude that the increase in latency of response produced by 
the resistance to an alternative activity is proportionate to the magnitude of the inhibitory 
force 

From this follows a very simple corollary concerning the comparative 
effects of two inhibitory forces 


A (l BI ,), = Ob, ,), ~ U = (~) (^j 


so that 


^(^ 1)2 _ (Jjjfo 

Un) 1 


The ratio of the increases in the latency of response produced by the inhibitory forces 
under otherwise comparable conditions is equivalent to the ratio of the inhibitory forces 
Here, also, it is instructive to recall the earlier treatment of the acquisition 
and the extinction of the conditioned avoidance response (Chapter 8) Once 
the earlier punishment of the various activities in a stimulus situation has 
established forces to inhibit those activities, the temporary suppression of 
those activities by resistance is all that is needed to allow the tendency to 
engage in some other never-punished activity to win consistently in the 
competition for expression in behavior on the subsequent trials The resis- 
tance to an activity, like a check block in a football game, need do no more 
than delay temporarily the forward progress of the competing tendencies to 
guarantee the occurrence of the so called avoidance response And this, we 
recall (Chapter 8), protects the several inhibitory forces from changing 
strength from one trial to the next 


Inertial Tendency as a Determinant of Latency of Response Now we must assume 

that all the instigating and inhibitory forces are constant and that only 
the strength of the inertial tendency for the alternative activity, is allowed to 
vary We are reminded that systematic control of hours food privation, for 
example, would be expected to produce systematic variation in the strength 
of the inertial tendency to undertake an activity constituting approach to 
food For the conditions we have assumed 





= constant — 


Let F b also be assumed constant, allowing us to explore the implications of 
variations in T B[ for T B[ — 0 and (T B/ ) 2 > (7^), > T Bj According to 
Equation 9 5, 


( 1 b/a) 1 


• (^i 


( 1 b/a)z ~ ' 
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where (i x/ ,)' and (I, arc theoretical latencies Activity A - , the alternative 
instigated by the stronger force, should be chosen except when 'JxiAl' > 
(h ia)‘> that is, except when B Xjf\ > /If or g S/ s Y > F x jP r 

We first identify the conditions under which the presence of an inhibitory 
force has no systematic influence on choice and, then, we identify the 
conditions under which it has an effect and describe the nature of that effect 
Resistance will have no effect on choice when the expression including 
resistance, „X//\ > .I/^, , is equivalent to the earlier expression without 
resistance, „A //\ > .Fft Smce„£ = ,X + Ijr x and ,Y = ,Y + lyl'r. 
we seek the condition in which 


qX ■ ?\l r \ 

A A 


lylry 


reduces to 


which may be rewritten 


This condition exists when 

I\lr\ _ h’l r i 

A Fi 


l\!r a A 

fyl r i 

And, smee we normally assume that r x = r r 1 he common ,n M ,<*s.stan" 
has no effect on choice may be described very simply as me in which the ratio of inhibitory 
forces equals the ratio of the instigating forces 

It follows that whenever l x /I r > Wr. ™!'° A’ fo without 
creased favoring the choice of Y among some individuals who^vntho^ 
resistance would have chosen X And whenever Ixt r < xl T‘ d j 
,XI,Y will be decreased, favoring the choice of A among some individuals 

who without resistance would have chosen 1 alternative 

It also follows that the presence of an >n!u will be chten" and 
only will always increase the likelihood that e o aItcrnatlv es will 

that the presence of equal inhibitory force for he ^ 

always favor the choice of the alternaUve ins ig offbrces this time of 

because 1 <P\/K Again ^ we 'Jf Zr difference that has a 
inhibitory forces, and not the magnitude oi their 

systematic influence on choice _ 

An Application to Choice among Achievement Tashs d "tTronfn motive 
has frequently been observed I that 

to avoid failure show less pre eren f , (Atkinson and Feather, 1966) 

i— ° f ,hc ro,e of 

resistance in choice 7 
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These generalizations about the systematic effects of the several deter- 
minants of instigation and resistance on i n/A , the time to change from one 
activity to another, describe what should happen when both the strength 
of the resultant tendency that sustains activity in progress and the resistance 
to the alternative have become relatively stable before the change in activity 
occurs Nevertheless, they constitute a useful description of the general nature 
of the influence of the several variables on a simple change of activity for 
conditions that begin to approximate the ones assumed and, of course, give 
a better description the closer the approximation 


EFFECT OF RESISTANCE ON CHOICE 


In Chapter 4, we discovered that the choice between two alternatives 
depends on the ratio of the magnitudes of the instigating forces, whether the 
data are obtained from a single observation from many individuals on one 
occasion or from repeated observations of a single individual’s choices on the 
same occasion Now, we must determine what arc the systematic effects that 
inhibitory force and resistance have on choice 

Single Observation from Many Individuals on One Occasion Let us reconsider 
the choice behavior of a number of individuals in whom the strength of 
instigating forces is controlled so that F x > F l and P x l^i = F x IF r , ^ ut 
uncontrolled variations among individuals in F A jc A , T Xj , and T y { produce 
random variations in 0 X and 0 Y as they confront the choice Now, we 
consider what, if any, difference is made by the presence of l x and 1 T forces 
to inhibit expression of each alternative 

We can begin the analysis with our earlier conclusion regarding choice 
when there is no resistance m a two alternative choice, the activity instigated 
by the stronger force will be chosen except when the ratio of the magnitude 
of that force to that of the weaker instigating force is exceeded by the ratio 
of the respective inertial gaps That is, X will be chosen except when 

,xi,v > P x /P r 

As m the discussion of latency, we continue to deal with the situation in 
which N x and N r at the time of choice can be approximated by their 
asymptotic values, I x ! r x and ^rl T r> respectively Thus we are able to use 
Equation 9 5 to determine the proportion of choices of X and Y According 
to Equation 9 5, 

{ 1 x/aY = Fa ^ a ~ Txt = xK. 

XU F x Ft 


(Jy/a) — 


FJc a — T Y j + ly\ r Y 

Py 


a Y 

Fy 


and 



INSTIGATION AND RESISTANCE 289 


instigating forces for the two alternatives on the first trial to the point of 
decision favoring one or the other, through the period m which activity X 
or Y was occurring, then through the interval between trials in which 
neither activity nor the stimuli for either was present, then again through 
the interval in which the stimuli for both were once more presented to the 
second choice, and so on Now we pursue a similar analysis, but this time we 
focus on the question of what happens to the strength of T x and T r , the 
resultant tendencies that are actually involved in the competition for 
expression in behavior To do this, we track separately the growth and the 
decline in strength of the two components of each, namely, T x and JV\, T y 
and N y 

Our earlier conclusion was the following 

Total choice of A _ n{X) __ /F Y \r ( g F) e 1 
Total choice of Y ~ n( Y) ~ \f>/ (_(,*) J 
Here, once again, we had discovered a weak ratio rule of choice namely, that 
preference depends on the ratio of the magnitudes of the instigating forces 
and not on the difference in their magnitude We also identified conditions 
under which a strong ratio rule of choice would hold true the ratio of the total 
choice of X to Y would equal the ratio of the magnitudes of the instigating 
forces The latter would be expected when the inertial gap at the end of the 
consummatory lag following a choice of Y, that is, („F) C , was equal to its 
counterpart X) c , following a choice of X The conditions under which this 
might occur would be ones in which activities X and Y were very similar 
and in which there was no differential knowledge of results In this case, 
the parameters uniquely responsible for the level of (T x ) t , namely, c ^ and 
(t c ) x , would be equal to their counterparts for (T y ) c , that is, c Y and (/ e )j 
We might anticipate that our present analysis will produce a similar 
result, perhaps that 

Total choice of X __ n{X) __ /^a\ f ) C 1 
Total choice of Y n(T) 

but we must examine carefully the dynamics of a trial keeping alert to the 
nuances of the theory concerning the dynamics of resistance in this kind of 
choice situation We present the derivation with only enough detail to allow 
an appreciation of the conditions that are assumed and to convey a general 
understanding of how the final equation is achieved The detailed derivation 
is given in the mathematical notes at the end of the chapter 

Conveniently, we proceed by referring to Figure 9 3 which displays the 
changes m the strength of the various tendencies within a trial for the 
particular Situation under analysis Figure 9 3 corresponds to Figure 4 7 and 
is based on the same set of assumed conditions for action tendencies The 
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It was apparent earlier (Chapter 6) that the weak ratio rule of choice 
implies that under ideal conditions of achievement motivation, that is, where 
responses are motivated only by the instigating force to achieve success, 
persons who differ in the strength of the motive to achieve success would not 
by expected to differ m the degree of preference for moderately difficult 
tasks This conclusion followed from the assumption of current theory that 
the motive has a multiplicative effect on the whole family of instigating forces 
to achieve success and, thus, does not change the ratio of forces normally 
favoring choices with probability of success equal to 0 50 It was argued then 
that the conventional assumption in research that achievement-oriented 
activities are overdetermined, that is, are motivated by compound action 
tendencies, implies that the ratio of total instigating forces (/"rot = J'snce + 
favoring the choice of the moderate risk alternatives for all individuals, 
would always be greater for a strong motive than for a weak motive if the 
extrinsic instigating force to undertake various alternatives is equal for the 
two motive strengths This conclusion was drawn because the addition of a 
constant to each force in the ratio produces less change m the ratio with 
the larger original magnitudes 

So much for the interpretation of the fact that persons described as strong 
in the motive to achieve success show the greater preference for moderately 
difficult tasks What about the additional fact that individuals described as 
strong in motive to avoid failure in terms of their scores on anxiety scales 
display weakened preferences for moderately difficult tasks’ 

According to the current theory of achievement motivation, the motive to 
avoid failure has a multiplicative influence on the magnitude of forces to 
resist actions that might lead to failure Furthermore, it is a consequence of 
the assumptions of that theory that the ratio of inhibitory forces stemming 
from anticipated failure at different tasks equals the ratio of instigating 
forces to achieve the anticipated success This means that the ratio of the 
magnitudes of the inhibitory forces to avoid failure in two activities will 
always exceed the ratio of the total magnitude of the instigating forces for the 
two activities when each of the latter, as already assumed, is a composite of 
^Succ plus a constant F Elt Here, we have an instance of t x }l T > 
implying less likelihood of choice of the activity motivated by the stronger 
instigating force (m this case, a moderately difficult task) among a number of 
individuals on a single occasion 

Repeated Observations from a Single Individual on the Same Occasion As we 
consider the question of choice between two alternatives when the data are 
obtained by repeated choices of a single individual on one occasion, let us 
recall the method of analysis and the conclusions reached in Chapter 4 for 
the case of no resistance In our derivation we traced the course of the 
separate tendencies T x and Ty from the onset of the stimuli producing the 
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2 The sequence of exposure to stimuli is such that (a) the forces F A , 
p xi p T> } xi and I r are present when acUvity A is occurring following the 
onset of a'tnal, (b) only the forces F x and I x are present (that is, F A , F r , 
and l Y each equal zero) following a change to activity X, one of the two 
alternatives, and (c) only the force F A is present (that is, F x , I x , F r , and 
1 Y each equal zero) during the interval subsequent to the resumption of 
activity A and prior to the onset of the next trial (the time between trials) 
These ihree time intervals (i x/A ,l M x and the time between trials) with their 
instigating and inhibitory forces are shown in Table 9 2 Also shown i 
Table 9 2 is a brief summary or what is happening to the strength of each 
action negaction, and resultant tendency within the interval from the begin 
mng of one trial to the next This portion of Table 9 2 captures the dynami 
of a trial under the assumed conditions We refer to 
statements as we proceed with our analysis in conjunction with Figure 

A comment about activity z. 

tendencies for the two alternatives resultant tendency for the 

this analysis, it does not matter whethe A , component or 

initial and between trial activity, includes an inhib tory component 

. asymptotic value of 1 A is f A lc A in 
whether it is based only on T A , ' throughout for simplicity, but 

gT.nd'IdeTvnpaccntheles to show when it would appear under the 

each trial This to Xw both ^ 

time to make a choice ot a or j, assumption simplifies 

and Xy to approach the limit ^ '^^"mduced wrth 
the derivation greatly it is 

Equations 9 4 and 9 5 earlier in t e c lap e c0 „„,K,„dj to the conditions 

■ An example of the land of experimental anange^ ^^ dl!auJ ed m Chapter 6 When a 
assumed m Table 9 2 ,s to be found in the '^ fljc P ^, paratl „ has two altername conlamerr 
trial begins, the subject who is seate m stimuli that produce F\ A * a " r ' 

of beads presented to h,m He sees both pom. aeun.y d. provdes^ 

and the apparatus svh.ch, because , hc !ubj ee. onent. h.m^lf toward ™- 

When activity X supplants acnv.ty A, that >.'•>>'" return „ ot , seleeuve a.ten, on 

tamer A, reaches take, out a bead and rep „ mtly A take, oser afa „ the 

operates to confine exposure .. ft m the cho.ee pom. * "f ” 

subject sits quietly m front I ° b ' c “ c ‘The next mat ha. not ,e. presented 

stimuli for activities \ and J . Q con tainen of be 


Fj is operative With the onset ol me ^ Of coune, tfactn.t) m , f 

and the sequence of stimulus exposure repe^^ are Fy and ly .cead 

instead of horn A to the forces dur.ng 
and 
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Time 

Figure 9 3 The details of the changes m the strengths of action and negaction 
tendencies within a trial for a simple idealized two choice problem 

new figure, however, also tncludes the changes in negaction and resultant 
action tendencies 

The conditions assumed in Figure 9 3 and for the derivation are as follows 

1 Trials are discrete and sufficiently well spaced so that the strength of 
the tendency for the activity preceding the choice of A' or Y can legitimately 
be approximated by its asymptotic value, that is, T A = F A }c At at the 
beginning of each tnal 
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The conditions that we have specified and this assumption concerning the 
negaction tendencies permit us to use Equation 9 5 as the basic equation in 
our analysis By rewriting Equation 9 5 in terms of activities A, X, and 5 , Me 
can obtain 

. v __ PaIca - T X, + 4/ r A = (9 6) 

Vx/a) Fx f x 


and 


ih /a) — 


F*l‘j — T r, + frl T r _ «£. 

F,- 


(9 7) 


In these two equations, only T x , and 7>, can change tnaMi I toto 
next This conclusion can be drawn from the entries in Table 9 2-speafi 
cally, from the statements that in the first time interval Iy M . * jh 
approach their respective asymptotes l\l r x an 1 ^ rr ’ Dtote F A fc A 

time interval, the ..me between trials, T approaches it -ymp £ £ 
Thus, the centra, task » ™ - ^d" this 
r n ™a"nd r 7n' tTe^hematicafno.es a, the end of the chapter 
What follows is a synopsis , . ,, i With 

„ °vs i - i ' - r 

one given in the previous section where A , /chosen, as 

the matter of central interest Let us asmme tot J ^ and that thc 
shown in Figure 9 3, so that we knot g U — a ] so assume, as in 

latency (or decision time) of the first tria is _( XIAi f.jFy , and that 

Figure" 9 3 that F, >/>.’ f ' >/% / We prefer to Figure 9 3 to 
Jv > /r. > tr. t „ tl ,esmengt h ofall tendencies during a mal on 

determine what happens to th d , e hav e assumed, we need only 

which * was chosen, but given the conditions we 

be concerned about the strengt o V J * when A is selected, we 

Consider the path of 2\ fi 1 ^ J^treneth of T A , at this time Further 
know that T x must equal Fa/fa. 1 c s ^ n ‘ t because the negaction 
more, 7\ must equal F A lc A + xl x at t j, c t, mc ofthe choice As 

tendency Nx been assume cqua t course and there is a 

may be seen in Figure 9 3, when acbvity A to ru" ^ s ,„ nglh of Tj , 
shift back to activity A, the 5 ^ < ' ngt ° \ j cve ] to which T A has fallen 

but now T a = Mowang the choice of A 

during its cessation ““"““ ^ lui ticie when acm.ty d resumes 

Therefore, the strength of 7\ at 



TABLE 9 2 Summary of the Changing Forces and Tendencies Throughout the 
Time Interval from the Onset of One Trial to the Onset of the Next as Assumed to 
Hold True for the Derivation of Proportion of Choices (See Figure 9 3) 


Onset of End of Onset of 


Trial n Trial n Trial n + 1 

! 1 1 
l X!A l A}X Time Between Trials 


Ongoing 

Activity 

Choice Point 
Activity A 

Alternative 
Activity X 

Choice Point 
Activity A 

Forces 

Present 

i X ,Fy,ly 


Fa- Va) 

Paths of T x 

Grows linearly with 
slope F x 

Initiation consum- 
matory lag, then 
approach to 
asymptote 

£ A 'a 

Decreases during ces 
sation consummatory 
lag, then remains 
constant 

% 

Rises to asymptote 

k 

r \ 

Rises to asymptote 
[x 
r x 

Approaches asymptote of 
zero 

Grows with positive 
acceleration 

Rises, then ap 
proaches asymp- 

F X 
tote — 

£ a 

Falls during cessation con- 
summatory lag, then 
grows with negative 
acceleration toward 

7' x as N x is dissipated 

T r 

Grows linearly with 
slope Fy 

Remains constant 

Remains constant 

N r 

Rises to asymptote 
{r 

T r 

Approaches asymp- 
tote of zero 

Continues approach to 
asymptote of zero 

Ty 

Declines initially , 
grows with positive 
acceleration 

Grows with negative 
acceleration 
toward Ty 

Continues negative 
accelerated growth 
toward Ty 

T* 

Approaches to 

f a 

asymptote — 

C A 

Decreases during 
cessaUon consum 
matorylag, then 
remains constant 

Increases during miHation 
consummatory lag, 
then approaches 

F a 

asymptote, — 

C A 
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ratio of these inertial gaps (,X)J,Y is increasing with each success, te trial 
As trials continue, a point will be reached where the accumulated inertial 
strength of 7>, repeatedly instigated but not expressed, is sufficient to pro- 
duce the condition {,X)J,Y>F x lP r , and Y will be chosen for the first 

‘‘The analysis of changes ,n the strength of T r and T following the initial 
choice of Y yields a similar conclusion that the strength ofthetnerttal leniency 
for activity Y is the same at the beginning of every new trial that fallows trial on 
which alternative Y has been chosen This is the strength of Ty at the end o . 

CC Ts“a°herd;T"X*nTha™V the important implication of 
finding that a tendency should always fall to the same level following a choice 
of the alternative supported by that tendency is that there ^em 
value (t V representing the theoretical latency of X on any trial immea 
ately Mowing a choice of X, and a single value (ty, A )J, rc P rescn “ n f, ' 
theoretical latency of 7 on any trial immediately 

long series of trials 


Total choice of X 


Total choice of Y 


»( X) 

= «( Y) ‘ 


F t [Fa! c a ■ 

-©[SI 


(9 8 ) 


Again, we recover the weak ralw time the inert, ^1 gap 

relationship of instigating force and P 1 

between resultant tendenoo), « ® “ P by „ (X)/[n(X) + n(Y)h we 
Since the proportion of choices o b 

obtain b\ substitution 

ItruY. — 

Proportion choice of A pi- ) {ty/jYi + OuA 

Pr U )■ (9 9 ) 

- ■ (,!')< + ' C-D. 
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is known to be 

«•>«*] + — 

\*J r x 

where l x jr x 1S new ant * higher asymptotic level to which N x has 
increased because of a more systematic exposure (selective attention) to I x 
while activity X is ongoing 

When activity A is resumed, T x decreases m strength during the interval 
of the cessation consummatory lag (f c ) x , its path determined by the con- 
ditions of Case la (see Chapter 7) and Equation 7 1 1 Following the interval 
of the cessation consummatory lag, the strength of T x remains constant 
until the beginning of the next tnal 

Despite the several complexities in the path of T x> and of the sequence of 
effects on 7\ throughout a trial on which X is the alternative selected, one 
simple and very important property of T x emerges The strength of the inertial 
tendency for activity X is the same at the beginning of every new trial that follows a 
trial on which alternative X has been chosen Furthermore, this strength is known 
in the sense that it can be specified in terms of the parameters of the situation 
In Chapter 4, where resistance is not a consideration, we referred to the level 
of T x at the end of the cessation consummatory lag as (7\r) c to distinguish 
it from T Xj> the inertial strength of T x on the very first trial or on very 
widely spaced trials We proceed in a similar way now and use the symbol 
(•Tx)«» to refer to the level of T x at the end of the cessation consummatory 
lag when resistance must be taken into account The two values, ( T x ) e and 
(T x ) r ei are not the same except under certain special conditions, a point that 
will have particular significance later in this section when we explore some 
of the effects of resistance on choice 

Consider now the path of T r ona trial when alternative X is chosen The 
path of T y is considerably simpler than that of T x It begins with an initial 
strength, T Yi and grows linearly with slope F Y for a time (t x/A ) j, after 
which it remains constant until the next trial Since (t x/A ) 1 can be expressed 
in terms of the parameters of the theory by Equation 9 6, the value of Ty 
for any trial following a trial on which X is chosen is known in these terms 

In summary, this analysis of the paths of T x and T Y over the duration of 
a trial on which alternative X is chosen shows that for the next trial both T x 
and T Y can be written as functions of the parameters of the theory, param 
eters that are assumed to remain constant throughout the period in which 
choice data is collected It is easily seen that over a set of successive choices of 
alternative X, (T x ) r e is the same on each successive trial but the inertial 
strength of T r is at a higher level each time This means that the resultant 
inertial gap for X, („X) C = F A /c A — (T Y )' -f I x {r x remains constant but 
that the resultant inertial gap for Y is diminishing and, therefore, that the 



INSTIGATION AND RESISTANCE 297 


between 0 and 1, specifies the amount of “extra” T x in (T x ) r c The reason 
that (T x ) r e exceeds (T x ) c is that N x , m opposing T x , protects a portion of 
T X from being expressed dunng the interval when activity X is occurring 
and during the cessation consummatory lag that follows As can be seen in 
Figure 9 3, N x is present throughout and even beyond the cessation consum- 
matory lag for activity X 

By using the relationships {T^) r c = ( T x ) e -f {I x Jr x ) k x and (Ty) r e “ 
(T r ) e -f ( JyI t y ) Equation 9 8 can be rewritten as 

n (-^) _ izMJU " (Ty) e ] -f- [/y/rj — {Iy! t y) hy J} 
n (^) T Y {[F A lc A — (T* y) c ] + [I x lr x — ( Ixl r x ) *x]} 

Furthermore, Since („*).= FJc a - (7\). and (J), = FJt A - ( T r )„ 
we have 

n (X) __ Px{(pY)c + Uy! t Y — ( ! yI t y) *r]} /g jq\ 

n(Y) F r {( g X) e + [I x lr x -(I x lr x ) k x ]} 

The advantage of Equation 9 10 over Equation 9 8 for our purposes is that 
Equation 9 10 can be compared directly with Equation 4 11 which, appro 
pnate for conditions of no resistance, states that n(X)jn(Y) = (T x jPj ) x 
[(pY) c /(„X) e ] Clearly, the only difference between Equations 4 11 and 9 10 
is that a factor dependent on resistance is added to the numerator and the 
denominator in Equation 9 10 

These factors, [I Y / r r — (Irl r r) *r] in ,he numerator and [l x } r \ — 
Vxfrx) * v ] jn the denominator, are somewhat complex in their effects, 
however, since both can be either positive or negative If both factors are 
positive, it means that the suppressive effect of resistance is predominant 
for both alternatives, adding to the inertial gaps to be overcome A negative 
value for either factor means that resistance is facilitating the choice of that 
alternative by reducing the inertial gap At this point, we proceed with the 
case in which resistance is acting to suppress the choice of each alternative, 
the property more commonly ascribed to inhibition In the notes at the end 
of the chapter we undertake a more complete analysis of the effects of re- 
sistance on choice and consider the paradoxical, facihtative effects as well as 
the ones that are suppressive 

The case we deal with now is the one in which both [i \/r x (f \/ r \) \] 
and [ly}r Y - f Iy}r Y ) k y ] are positive, and we wish to know what differ- 
ence it makes m the choices of X and ) that these resistance factors arc 
present We can proceed most easily by asking when resistance makes no 
difference The answer to this question is that the choices of A an are not 
affected by resistance if the ratio of f/j /rj — (f» i r i ) ^i I to L \r\ 

(/,>0 t x ], s ,hesameas.herat.oof(,r) t to(.A)„ (See the not« a, ihe 

end of the chapter for the justification of this statement ) 
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It is clear from Equation 9 8 and Equation 9 9 tint an increase in the 
magnitude of F x relative to Tj , or any change that scr\cs to increase (,F) e 
relative to ( 0 A) e , will increase the choice of activity A' 

Having arrived at these preliminary generalizations concerning repeated 
choices from the same individual, we arc in position to ask whether or not 
resistance makes any difference How, if at all, docs choice behavior with 
resistance differ from what we otherwise would have observed if I x and Iy 
had been absent, as in the earlier treatment of the problem in Chapter 4 ? 

As can be seen in Equation 9 8, all the effects of resistance are contained 
m the inertial gaps Hence, the question of critical interest becomes I low 
do the inertial gaps with resistance differ, if at all, from those obtained 
without resistance but under comparable conditions of instigation •* We 
discuss this question in terms of activity A' only , since all statements made 
about activity A' hold true equally well for activity Y 

The formal derivation m the notes at the end of the chapter spells out 
what can be gleaned from a glance at Equation 9 8 and from careful 
scrutiny of Figure 9 3 Inhibitory force affects the size of the inertial gap in two 
distinct ways First, as already pointed out in the analysis of single choices 
from many people, the growth of N x to its asymptotic level /\/r x , before 
the choice occurs, has an effect equivalent to an increase in the size of the 
inertial gap over what it would have been had no resistance been involved 
That is, 0 X = F a /c a — (T Xt — J x /r x ) = t X -f f x /r x Second, as pointed 
out above, N x influences the strength of the action tendency for activity X 
at the end of the cessation consummatory lag on a trial in which X is chosen, 
leading us to distinguish (7\)J from (7\) e For the same reason, vvemust 
write 



for the resultant inertial gap We look more closely at this second function of 
resistance, for it leads to a useful summary statement about the systematic 
effects of inhibitory force for this kind of choice behavior 

Detailed analysis (see Mathematical Notes p 312) tells us that the strength 
of an action tendency at the end of the cessation consummatory lag can be 
separated into two components (7\)J = (7\) e + (I x lr x ) k x The first 
component, (7\) 0 is familiar from earlier discussions as the strength of the 
action tendency at the end of the cessation consummatory lag when there is 
no resistance present The second term, ( I x /r x ) k x , w here k v 6 has a value 

_ f\ »'«>■* - r A t c x u e )x 

K \ 

e \ 

See the mathematical notes at the end of the chapter for details about k x and jfcj 
and their role in choice 



INSTIGATION AND RESISTANCE 

The answer to this query is a conditional yes For the above inequality to 
hold true, it is necessary to have 

r/Wf, -(/i Irj) *1] < un± 

[f\l r \ — {I\l r \) (t>X)c 

If we assume the same conditions as we assumed previously, making 
. (Y) = („A)„ and A//, = I X IW, the inequality will be 

satisfied if Jy >'/, This last condition that 7 X > /, , corresponds direct y 
to the hypothesis formulated in the theory of achievement mo ovation . that 
both the instigation to achieve success and the resistance to possible failure i are 
stronger for tasks of intermediate difficulty than for either very easyor ry 
difficult tasks Although the cond.t.ons of the experiments alluded to earhe 
may not match exactly the ones that we have assumed for our denvatio , 
the data, perhaps, illustrate the predicted relationship . , 

So much for the problem of repeated choices from <he same individual 
The role of resistance in choice is complicated Equations inerOS J 

which emphasize the reciprocal relationship ofinstiga “8 the 

gap for the resultant tendencies, provide useful gencrahzations Bu.Jhe 
complex influence of resistance on the size of inertial gap 
observed, a topic deserving intensive study 

EFFECT OF RESISTANCE ON THE OPERANT LEVEL 
OF AN ACTIVITY 

In Chapter 4, we undertook to show "raTlcnvura^ffieTme 
stream of behavior such as ^ 0pC pnncple of change of activity 

spent in an activity could be derived drum ^ of altcI . na „on 

The theoretical treatment was co y an( t Y both instigated by a 

back and forth between two different activities Y and ^ 

constant environment that produce neit e m ord(:r to , nc lude the 

to either activity Now we return to th analysis to the simple 

effect of resistance As before we shall confine tfn : an V a morc 

situation with only two activities eca drawn for the case of two 

general solution No doubt some of the c ”" d , fied whm morc activities are 
alternative activities will need to e J g c f t he nature of the 

involved Nevertheless we ^tthacuvniei; earning this simple case 

influence of resistance to one or response— is defined as 

We begin by recalling that the me f™ he duratl0 n of the interval over 
the number of responses observed divided y ^ n r X ) (Total Time In addi 
which the observations are made t a is D f observation divided by the 

tion, however n(X) is given by t e resDOnse For the condition we are 
time between successive initiations of the respo 
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Although there is nothing especially interesting about the condition per sc 
under which resistance is irrelevant to choice, it provides the reference point 
for discovering conditions that do aflcct the choices A comparison of Equa- 
tions 4 11 and 9 10 shows rather directly that, if the ratio of [/j /r 3 — 
Ur/ r l ) kr\ t0 [?\l r \ — V\l r x) ^\1 ts larger than the ratio of ( a Y) e to 
( 0 X) e , n(X)fn(Y) will be increased whereas, if the first ratio ts smaller than the 
second, n{X)fn{Y ) will be decreased 

Notice that the strong ratio rule, «(A )/n(T) = /\//'j , derived in Chapter 
4 for the case of no resistance, continues to hold true when the implications 
of the assumed conditions arc extended to resistance The requisite condition 
is that no differential knowledge of results be provided for the two alterna- 
tives This permits the assumptions c v s= and ( t t ) = (l e )y If we go on 

to assume that the conditions of resistance are equal for the two alternatives, 
either because resistance is specified as equal or because no mention of 
negative outcomes is made it also follow's that r x = r 5 , I x = I y and that 
I\lly = IxI^y If activities X and Y have this set of comparable parameter 
values, ( 9 F) c = ( ff AT) e and A j — k x , these equalities in combination with 
I Y = I x and ly — /y make n{X)jn{Y) = (£\//V) f according to Equa- 
tion 9 10 

In Chapter 6, an experiment that used containers of beads was cited as 
employing the kind of method that approximates the conditions required for 
the strong ratio rule to hold true It is now clear from the derivation just 
completed that the propriety of analyzing the data from that experiment on 
the basis of the strong ratio rule requires not a complete absence of inhibition 
for the alternatives but only that inhibition, if present, is not differential 
We can go one step further in our inquiry and ask how (in terms of 
Equation 9 10) choice would be affected by multiplying all inhibitory forces 
by a constant This is related to the hypothesis advanced in the theory of 
achievement motivation that the inhibitory force to avoid failure is a multi- 
plicative function of the motive to avoid failure Data on this point are that 
individuals high m the motive to avoid failure prefer tasks of intermediate 
difficulty to very easy or very difficult tasks less often than individuals low 
in the motive to avoid failure This finding suggests that the effect of multi 
plying the inhibitory forces by the same constant should be to reduce the 
choice of the alternative with the stronger instigating force By using 
Equation 9 10, we can phrase this conjecture as follows Is 

Fy{(,r). + M [fWi- - Vxkr) *,]) 

fy{(.X) € + M [!Jr x - (IJr^) *0} 

< + Uvl'v - fr]} , 

Fl {(»*). + Uxlr x - (I x l, x ) * T ]} 
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FlCCnC 9 4 The deta ,s of, he changes strengths ofaetton and paction .end 
encies in a free operant situation 

i 1,-fr y at the conclusion of its cessation 

is we know that T V reaches a value ^ - ovcr ^ rcmamd er 

c.nsummatory lag and then activity X S.nce the 

of the time interval that ends wi t he time during which T x grows 

cessation consummatory lag takes time (/.K^the t 

linearly to its final value, T Xf is p t u e equation derived from the 

By substituting this expression for a ” Wtl * 

Principle of Change of Activity, we obtain i (i rhj 
Fj lc r + l x lr v which can be rearranged to yieid 

F-/tr. + + (O v < 9 U) 
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dealing with this time is t Xfi + x where each htcncy is a constant from 
c^clc to cycle Thus, we can substitute m(A') = Total Iimc/(/\/j + 
t y /x ) into the expression for rate and obtain r(A) = 1 /(*\/j -Hi ,\) 

first, it is important to observe that this expression for rate depends only 
on the constancy of t x , , and ty /V from cycle to c>clc not on whether 
resistance is involved in their determination If it can be shown that these 
latencies remain constant over cycles when resistance is present [let us 
designate them (t x/J ) f and (fj , x ) r to mark the fact that resistance is a 
factor], the equation r(X) = 1 /[(/ x /i ) r + (*i /\) r ] W, N be applicable 
Our first task, therefore, is to establish the constancy of (t ) r and (f j /\) r 
from one cycle to the next for the conditions we have assumed Hav ing done 
this, our next task will be to compare the magnitudes of ( t\>y ) r and (/j /\) r 
to those of t x/ y and ty /x to discover the effects of resistance on the rate of 
response 

In Chapter 4, when we considered r(Af) for the case of no resistance, we 
assumed that activities A and 1 belong to different families to eliminate the 
complexities imposed by displacement and substitution We also assumed 
sufficiently long latencies for activities A and Y so that the final strength of 
the action tendency sustaining the ongoing activity could be approximated 
by its asymptotic value In undertaking the analysis with resistance included, 
we continue with the first assumption and extend the second by assuming 
that the final strengths of both negaction tendencies can also be approxi- 
mated by their asymptotic values Figure 9 4 illustrates these assumptions by 
showing the course of each of the tendencies, action, negaction, and resultant, 
throughout the period of one cycle, beginning when activity Y has just 
supplanted activity X and ending when Y is once more ready to take over 

It is apparent from Figure 9 4 that (/ x/1 ) r and (f r ,O r are the same from 
cycle to cycle, but we shall profit from a more detailed analysis, one that 
starts with our Principle of Change of Activity and carries through to 
expressions for (t Xf y ) r and {ty/xY that can be compared to their counter- 
parts, and ^Yjx 

Consider the point in time when activity Y, the ongoing activity at the 
beginning of the cycle plotted in Figure 9 4, gives way to activity X The 
Principle of Change of Activity states that at this point in time T Xr — T Tf 
or r ~ = ~~ Xy F By making use of our assumption that 

X \ F i Ty r and N Yp have each had an opportunity to approach its asymp 
tote, this equation can be rewritten as 



This, in turn, simplifies to T Xr = Fyl c y + l x I r x We have other infor 
mation about T Xp , namely, T Xr — (T x ) r e + F x [(t X{r y — (t e )-J That 



INSTIGATION AND RESISTANCE 303 


so that we can rewrite Equation 9 11; 


(‘xhf = 


File, ~(T x ),-(hlr x - hlr x ) ky t ( , L 


Put into this form it is apparent that (t xn )' and l xn differ only m the term 
(/ x /r x _ l x /r x ) k x which cannot be negative and, in fact, except under 
very special circumstances, must be positive Since (J\/ r \ — \l r x) X 
enters subtractively m the expression for (t X irY> our conclusion is t a 
(‘\IyY<‘\i1 More precisely, I x „ is greater than (t xn )' by an amoun 
equal to 

l/v/r, — A/rQ k x 

F\ 

With shorter latencies predicted for activities X and T with 
without it, the rate of response should be higher with resistance «ha ninthou 
it When this phenomenon of enhanced rate of activity occurs . if t ***»« » 
because the negaction tendency has allowed the act,, on .tendency to bu d up 
extra strength once ,t is initiated and this extra strength . ‘^n only partml^ 
released for expression and reduction during the 

lag After the interval of the lag, when the consumma.ory force is no long ^ 
operative on the action tendency, the continued decli ^ J* morc 

tendency, because of continued expression in ren , already 

of the action tendency to the resultant tendency The latter, wn r 

growing as a consequence of exposure to instigal 1 ng force »«n 
an additional boost in strength as the resistance e happen, 

the time required for the subsequent change ‘-^iJconnLi to de 
however, only to the degree that e ^«sauon consum matory lag If the 

crease m strength after the interva fh ^ tm(kncy to have already 

lag itself were long enough for t g tote wuhin the lag, the 

dropped very substantially and a mo mmima l and probably 

implied phenomenon of enhance es that have relatively short 

negligible Put another way, it is ° n Y doKlcal conclusion should hold 

cessation consummatory lags that p 

true , _ wn m Figure 9 4, representing 

The several effects of inhibition are ^ NotlCC that N x continues to 
again the trends shown earlier in igure ^ a result, shows a somewhat 
decline toward AK beyond (O \> t \’ an t he constant rate of growth 

faster rate of growth earlier in this ,n } Similarly Nj continues to 

shown by 7\ from the outset of *“ c j /. y - (/,), .producing 

dechnebeyond (fj, during the residua! interval, of ^ This par3 . 

a similar early enhancement in the ra foccur rcncc in a constant 

doxical effect of resistance lo an ac.iv „ V on .U rale o 
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Clearly, (t Xfl ) r will be a constant from one occasion to the next if all the 
terms on the right side of Equation 9 1 1 arc constants, and an examination 
shows that only (7\)* 1S questionable in this regard Thus, we must look 
further at (T x ) r e , the value of 7\ at the conclusion of the cessation consum 
matory lag 

To do this, we note that the cessation consummatory lag begins with T \ 
at a level given by F x [c x + / Y /r Y , and during the lag interval T x remains 
in Case la (see Chapter 7) The equation describing the course of 7\ during 
its cessation consummatory lag comes from Equation 7 II and takes the form 
{T x ) r e as (7\) e + ?x[ r \ + (^\/ r \ “ f\l r \) k \ after simplification 7 
Since all the terms on the right side of this equation arc constants, (7\)J 
must also be a constant From this we know that (t xti ) r is constant from one 
cycle to the next The same argument can be applied to (tj /v ) r to show its 
constancy over cycles 

Thus, we have completed our first task and by so doing have established 
that r(X) = 1 l[(t\/y) r + (*i /A ) r ] is the appropriate equation for rate of 
response when resistance is involved Our next task is to investigate what 
difference, if any, the presence of resistance makes on the rate of response 
This requires that the magnitudes of (l Y/3 ) r and (fj /x ) r be compared to 
those of / X/Y and t y/x Once again, it is only necessary that one of the pairs 
be analyzed since the outcome applies to the other pair as well 

Equation 9 11 for (t- K/1 ) r and 4 7 for t Xfl are suitable for comparison 
They are 

( , ifl ,). = ML±MxzW + Wi 

F .\ 

and 


5 + («.>* 


We have already seen, however, that 


(Tr)'« = (r,). + Is. + (Ll _ kx 
r Y W rj X 


7 It IS helpful to recall in arriving at this simplificat on that 

mi. = (fe) «-« '<•>* + ^ [i - (.,),] 


Equation 4 5 and 


k X 


-0 


c x f~ TI — T X e~cz (te'x'l 


(see footnote 6} 
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It is the familiar case of a temporary delay xn the initiation of an activity 
produced by the threat of punishment Now the latency of response is 
increased 

Finally, assuming that the inhibitory stimulus is maintained to provide 
I x when X is occurring as well as l x when it is not, we can expect that the 
value of on subsequent occasions will be given by Equation 9 11 

and that this value of (t xir Y will be the smallest of the three considered here 
This decrease in latency of response implies the highest rate of activity A 
In brief, we move from (1) an inertial gap of (,X) e = ™th n° resist- 
ance, to (2) (,*)„ = (,*)c + Ixl'x. whcn the mh ' b “°, ry r ,, 1 

introduced (under the conditions described), to (3) ,X),- “ 

trlr r - l x !r x )k y still later on The mtroduclton of an inhibitory force produces 
1 temporary ^suppression of response, its continuation may produce ,he oppose, an 
enhancement of the rate of response 

THE EFFECT OT RESISTANCE ON TIME SPENT IN AN 
ACTIVITY 

The discussion of the effects of resistance on rate of response can be 
extended to include the measure of time spent » ^ m 
interest and potential heuristic value are the re a, ^.omh.ps descr tad 
Chapter 4 between the time spent ,n each of two activities and the latency 
each measured when the other is in progress 


n(X) = 


ty/x 


tn( Y) = 

m(X) 

m(Y) 


(<x/i + ‘r/O 

tx/r 

(‘\ir + h 
tyix 


Since we have already concluded that to the activity will, 

duced by a constant and continuing sourc activity when the other 

if anything, shorten the theoretical latency 3no ,her paradoxical con- 

is in progress, we can see that we are ac s hould Uni to 

elusion the continuing resistance to m ’ f the other 

increase the amount of time engaged in terminate an initial effort to use 

Perhaps this is as good a place as any . , as an mtegramc bridge 

the programmatic Principle ° f „ ple incidents and from .he molar 

between behavioral measures ta decree of change m the time spe 

stream of activity The direction and the aeg to depend serj 

in an activity that is attributable to resistance 
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environment is an extension of points introduced earlier concerning the role 
of cessation consummatory lag and resistance on repeated choice (see pp 
296 to 298) 

It should be emphasized that this derivation of the effects of resistance on 
rate of response pertains to the situation in which the stimulus producing 
inhibitory force is continuousl} present and not to one in which such a 
stimulus is either newly introduced, where there had been none previously, 
or one in which the magnitude of the inhibitory force is increased In the 
latter two situations, the theory implies a temporary decline in the rate of the 
threatened activity followed by a recovery to or beyond the initial level 8 
For the simple conditions assumed in our discussion, the sequence of decline 
and recovery following an increase in the magnitude of an inhibitory force 
would occur in only two cycles, but for more realistic conditions it could be 
expected to extend over a number of cycles 

Let us briefly consider a case m which the rate of activity X has stabilized 
before the introduction and continuation of a stimulus that produces an 
inhibitory force, I x Since the rate of an activity is reciprocally related to 
the sum, ( <\/r) r + (*i ixY> Jt wdl be sufficient to show the expected effect 
on either (tx/rY or ( ty/xY Notice that in this special case, at least, the 
ultimate rate of both activities is affected equally by an inhibitory influence 
on either one of them 

Let us focus on ( tx/rY We know that when there is no stimulus producing 
J A and, therefore, no resistance to activity X, t x/y is given by 


_ F rl c T — ( T x)c , « 

t X / y - + (Ox 


In this expression {T x ) c represents the strength of T x at the end of the 
cessation consummatory lag that can be attributed to the constant param- 
eter of UXlUgatlAW 3.1/ana 

Suppose that a stimulus producing ! x is introduced after activity Y has 
supplanted activity X , and subsequent to the cessation consummatory lag 
for activity X, to make our problem simpler We know that the effect of 
^x during the residual interval, t x/T — (f c ) will be an initial increase in 
N x toward its limit i x l r x > which must be overcome before activity X can 
again be initiated On this particular occasion. 


Frhr — (Tx), + l x /r x . . 

‘xit - ~ + Mi 

8 This phenomenon was reported in Estes (1944) early study of the effect of punishment 
on the rate of bar pressing in rats The enhancement in the rate of response after a temporary 
suppression following onset of a sUmulus previously paired with shock was itself only tem 
porary We think the reason is that in the Estes study when bar pressing was re initiated in 
the presence of the aversive CS but not followed by shock the magnitude of inhibitory force 
would begin to diminish as extinction commences (see Chapter 8) 
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and extinguished, this protects the inhibitory force produced by the punish- 
ment or threat of punishment from change in its magnitude on repeated 
trials 

In the reanalysis of the determinants of choice by many individuals on a 
single occasion, we again find that the ratio of the magnitudes offerees, and 
not the difference in magnitude, is what matters in preferential behavior 
The presence of forces to inhibit each of two alternatives has no systematic 
effect on choice when the ratio of the inhibitory forces equals the ratio of the 
instigating forces But when the ratio of the inhibitory forces is greater or 
less than that of the instigating forces, the generally expected differential 
effects will occur This focus of interest on the importance of the ratio ot 
forces provides another occasion for discussion of how our conception of the 
dynamics of action, in this case of resistance, relates to the study of individual 

differences in personality f , 

Our further analysis of the determinants of two measures taken from 
molar stream of behavior, operant level (or rate) of an activity and «me 
spent in an activity, must be considered exploratory It l«ns heavily on the 
critically important assumptions concerning se ectivity in a 
in the impact of consummately force that were introduced earhe a «h e 

bridge between the analysis of single incidents of change and the analysis 
ZgZ—* — s for — 

it has been necessary to deal with only two activities and to sct^orie^ry 
important condition that the time taken tcnd ency sustaining 

sufficiently long to allow the strength approximated by their 

ongoing activity and both inhibitory ten e ^ ^appropriate to do 

asymptotic values It did not seem obvio y g 

^For each of the several measures, the 

resistance is a factor can be reduce tojmc I* conslderatlon , by simply 
the book, when resistance was not a iacto g 

assigning a value of zero to the from the same individual, 

For all measures based on repea e tendencies and the existence 

the bottling up of action tendencies by ne S* activity were found to play a 

of a consummatory lag at the cessation o effects of resistance 

particularly crucial role in the derivation o tlVlt y already m progress 

The introduction of a force to ne ^ a e , n terruption by some strongly 
temporarily increases the vulnera > i y effect on the initial activity 

instigated alternative activity Butthesupp the resultant tendency 

is transitory Before long, m a constant en samc asymptote with and 

that sustains activity in progress gro\vs 
without resistance 
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much on the nature of the activities involved because the duration of the 
cessation consummatory lag, and what happens in it, becomes critically 
important The whole theory, applied to even this simple instance of free 
operant behavior, begins to point up possibilities that are intuitively non- 
obvious That, in the long run, is the hope of a theory in science, and even 
more — that these nonobvious implications are sustained empirically when 
the critical experiment is run 

At this writing, the conceptual analysis of even simple instances of the 
molar stream of behavior must be listed among the most important items of 
unfinished business in psychology We hope that our analysis of change of 
activity will prove to be a heuristic guide in this endeavor 

SUMMARY 

In this chapter we have brought our statements concerning instigation 
and resistance as determinants of the time to change from one activity to 
another into summary form This is as far as we intend to press our concep- 
tual analysis in this book Guided by a programmatic Principle of Change 
of Activity (Equation 9 4), which refers to change m the dominance relation- 
ship of resultant tendencies instead of merely m the action tendencies (as 
earlier), we have reexamined the problem of choice among alternatives and 
have pushed farther in our conceptual analysis of the measurable aspects of 
the molar stream of behavior that is, the operant level of an activity and the 
time spent in an activity — at least, for the simple case of two alternatives in a 
constant environment 

In reference to the question of the determinants of latency, persistence, 
and choice, we bring the analysis to the point of formulating several rudi- 
mentary laws describing the systematic effects of the magnitudes of 
instigating force, inhibitory force, and inertial tendency They suggest the 
kind of end product that can be anticipated should an approach like the one 
that we have proposed be followed systematically m empirical research 

A closer look at the systematic effects following the introduction and the 
withdrawal of force to inhibit the activity in progress makes it possible to 
spell out more explicitly than before (Chapters 7 and 8) the implications of 
our conception of resistance in reference to the effects of punishment and the 
dynamics of avoidance behavior The temporary suppressive effect of a 
punishment, or the threat of punishment, for continuation of an activity in 
progress produces an interval of increased vulnerability to the interruption 
of the activity and the change to some other activity for which the inertial 
tendency and/or the immediate instigation is relatively strong This, we 
think, would be enough to account for the initiation of so-called avoidance 
behavior And, given our earlier treatment of how inhibitory force is acquired 



INSTIGATION AND RESISTANCE 309 


( h ia)' - 


U'a ~ A 


- 1 

or, by using the inertial gap notation, (t x/A ) = »f/A and ( ( r/a) = 
f //?, Thus, those individuals for whom „r/A < AI& r or . equivalently, 
’Xl l < {'.If', wall choose alternative X, and those for avhom ,Xj,Y > 
> x /f, will choose alternative Y The proportion ofcho.ce of A' is given by 
the relative numbers choosing each alternative 

To investigate how the presence of resistance affects the number of 
individuals choosingjilternative A, sve rewrite the condition for the choice 
A from „A//\ < ,YjP j into 

. x ,LJja < aL + !xti 
77 + f, S A. r r 


A A 

By rearranging terms, we have 


, j trl'r _ A/M 

; l A A ' 


which can be compare! to the condition under wh.ch an .nd.vidual will 

choose A when resistance is absent namely, „A/ t S • / r 
dition with resistance will be identical to the one without resistance 

only if 

l Y \r Y l\l[x. = 0 

P Y 

t it — Thus, 

By letting r Y = r x , this requirem^en^^ecomes ^ jf the ratlo of 
resistance has no effect on choosi g f the inst igating 

the inhibitory forces for T and A. s "ef ‘h rati lf 

forces If A/A > A/A. h m ° r V‘^ d " 7 the numbers that would 
l T jl x < P T jP x , more will choose Y as compar 

be found if resistance were not present . , 

Tiro AUernativt Choic' with R'P'at'd and with > F r , 

let rl be the ongoing activity with A an of events assumed to 

A/A = A/A and A/A = J thls chapter and wall no. be 

occur on each trial is given in de negaction tendencies included 

repeated here Summaries for \ ^previously our aim is to state 

are presented in Figure 9 1 an , f y n term s of the parameters o 

the total number of choices of A and „ (X)/ „(F), in the talt where 

theory and to determine the ratio f , n defimtely The method of 

the total number of trials is allowed to increa 
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When an inhibitory force for an alternative activity is introduced, and 
this does not affect the inertial action tendency, there is a delay in the 
initiation of the alternative activity In the case of the choice between 
alternatives, resistance changes the pattern of choice when the ratio of the 
inhibitory forces departs from the ratio of instigating forces When the ratio 
of inhibitory forces exceeds the ratio of instigating forces (favoring choice of 
the strongest alternative), the choice of the more strongly instigated alterna- 
tive is weakened 

MAI HEMATICAL NOTES 

These notes contain certain mathematical details skipped over in the text 
where we presented derivations for choice with resistance included The 
order of topics is the choice paradigm wherein a single observation is made 
on a large number of individuals followed by the paradigm in which many 
observations are made on a single individual For each topic, we carry 
through the derivation that eventuates in a mathematical statement relating 
the behavioral measure to the parameters of the theory, and then we make 
selected comparisons between these equations and the ones of Chapter 4 
where resistance was assumed to be absent In this way, some of the major 
effects of resistance on these behavioral measures will be brought out 

Just as m Chapter 4 our inquiry is confined to two alternatives The same 
simplifying assumptions are made as in Chapter 4, plus several new but 
corresponding assumptions about resistance 

Two Alternative Choice with a Single Observation from Many Individuals Let A 
be the ongoing activity and X and Y the alternatives The choice of ^Tor Fis 
determined by which resultant tendency, T x or T 1 , reaches the level of 
T a We assume that T Ap can be approximated by its asymptotic value 
FJca ei ther with or without resistance for activity A present, and that no 
displacement or substitution is operative 

Alternative X will be chosen if, theoretically, the time required for T x to 
reach FJc A is less than the time for 7> [that is, (t x/A )’ < (t ru )'] and 
alternative Y will be chosen if the opposite is true [that is, (t r/A )' < (t x/A )'] 
We assume that (f Y /i) and (t r/A )' are sufficiently long that the following 
approximations can be made 

Ta, = — , «x, = — and N r =lz- 

C A r T r T 

They are the assumptions that turn Equation 9 4 into Equation 9 5 and allow 
us to write 
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as (h uK = (<am). + M*) - + (h „). where (i^), ts the 

latency on the first choice of A', (1 v ; ,); is the latency of each choice of X 
following a choice of A’, (I, u ) t is the latency of the first choice of V, and 
n.(A') is the number of choices or A' prior to the first choice of ¥ 

As in Chapter 4, Me can write (I, u ), = " h ' re 0 ~ « ^ ■ 

since Me know that (I, , A )l < (\uT, »r 1' would not have been selected (It 
is convenient to use f s and y.’s in this derivation, even though they were u ed 
in the derivation in Chapter 4, but it is not intended that they refer to 
same numerical values necessarily) Thus, we have (I, M ), 

[n 1 (A ) - l](/ w ); + which can be solved for ti,(A) to give 

' !lC wl “ firs/clio/cc oVl^and w’e msh to find the numbe^ of I s 

that mil occur before A is chosen again By using the 

before and by noticing that each choice of 1 following 

require time (I, u )' because ,s based on the recurring (^.wfind 

dlj: = wk“)1 + [■.(*> - >«'* + T ^ 

” 1 (y)=i l ~(«r! Sf a + (1 ~ ya) 

A comparison of this denvatuTmth the one of Chapter, 4™^.. 
apparent that the only difference “ hc ' r “ fon , we proce ed directly 

the latencies, not in the equations o «* Equation 9 8, obtained by 
to the expression n(AT)/n(T) - (<i-/.t)v/l iet , _ in the 

letting the number of trials increase without limit (that is, J 

expression 

n(A') 

^n-„ 1 (r) + »s(T)+ +"i< r) , 

' ' phaDter 4 and need not be 

The argument is identical to the one given in Chapte 

repeated discovery that, for the conditions 

The result of this derivation is the d Y ^ ^ ^ wth and 

imposed, the basic form of the equa on . at dl fference it makes that 
without resistance Now, we must exan “ lS in volved and that 

n(X)MY) = (Ii-mW'tm)! ' vhc " ls r ' bsen t To do this, we must go back 
»(A ')KY) = (t ru ),/fe,J. when it is absent 

to the equations for these latencies _ , vs for these two latencies wi 

Let us compare (/ \/a) t x to tm)*’ . because the equations are in 

be directly translatable for {t Y tJJ v^ 1 er^4 *we know that 

correspondence From the notes of Chapter 

[FA r ~ C j iuti -\\e~ ex (, ‘ ,x 3 

, , FJc A - (ro_c mth (T x ) c = (-rY e 
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proceeding with the denvation is the same as that of Chapter 4, and in order 
to provide the best opportunity for comparing the two conditions, with and 
without resistance, we follow the earlier derivation step by step 

The derivation begins on Trial 1 with the individual engaged in activity 
A and the critical stimuli for alternatives Aand Y presented for the first time 
We assume that (t x/A )' and {t Y/A ) are sufficiently long that N X/f and N Yr 
as well as T A can be approximated by their asymptotic values allowing the 
use of Equation 9 5 throughout On Trial 1, A will be chosen if and only if 
^ (* 7 / a) i w ^ ere the primes indicate that theoretical latencies are 
being compared Since by Equation 9 5 



the condition for the choice of X can be written as 0 A//\ < g YjP y 
assume that alternative X was selected on the first trial 


Let us 


For Trial 2, we must know the new inertial values for T x and T 1 As 
previously discussed in this chapter and as discernible in Figure 9 3, the 
inertial value of T x is the same on every trial following a trial on which X is 
chosen We label this value of T x as ( T x ) r e to distinguish it from its counter- 
part in Chapter 4, (7' x ) e Later in these notes we compare the magnitudes of 
iTxYe ant * (T x ) e in order to assess the effects of the resistance in choice m 
this paradigm, but for the present it is sufficient to have determined that 
(T’x)c is the same following each choice of A - 
The new value of T r is equal to T Yj + P Y (t xu ) x where (t X/A ) 1 is the 
actual latency for Trial 1 Therefore, on Trial 2, A will be chosen if and only 
jf ( 1 x / a ) 2 < ('fm)j where 


and 


Vx/aYs = 


P a!'a - {T x y, + I A r, 

K 


p x 


((, u y, = — Vn + ('jcm)i] + UP i _ _ Fi 

p r Fy Fy 

— i^TlAll ~~ ( f \u) 1 

We are able to observe two important points now First, each time A is 
chosen following a choice of A, the latency will be the same, let us denote this 
as (^T/i)l Second, in order that Y be chosen for the first time, the original 
theoretical latency for Y, (t Y / A )' v must equal the total time of exposure to 
P r required to bring T y from its original value to F A jc A We can write this 
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„ , FJc a - (TQ, 

or written in simpler form, between 

_ („A), + [A /rx-UxI'x) *J 

and (t* ,j) — l X),lP x First, notice that [l x l r \ ~ (A/ r x) *Jtl can be 
either positive or negative depending on the relative magnitude : of the selee 
tive attention parameter relating A to I x and the * x paeamet r lf he drop 
from to / » le- than the fraetion (*0 of A m« lived then the . rm 

[^T-(W *0™" be , P ,T? r^mve(Ll"s longer 
Second, notice that, if [A/'t (A/ r 0 P x altern ; tlve could be 

than and the effect o resis ance _ „ , j t^.] is negative 

described as suppressive If however l \/ \ paradoxical facilita 

(A/a)'* >s smaller than (l x/it ) and resistance imposes P m 

live effect on alternative A The source of the la ter eneet ^ actl(m 

the protection from expression that the "'S/ 1 ''* 1 ™ r ctlon tendency 

tendency, so that under the proper conditions an excess 

can be attained ,«,.tance might affect choice 

To assist in considering the = "** ■" ” h cb /(( y a „d a (AT)/n(T) = 
the comparison between n(A )/«(!)- (*i /a)»K 
(«r , .) J(A,A can be written as the comparison be.ween 

"(*) _ I£x\((ilk+ {,Tl ' r ~ ? frj 

I(?) " U, ) l( ff A') e + [A/'x - (A/'x) 

when resistance is involved and 

n(A> - (fxiriiDel 
„(F) U/L(„A)J 

when it is not When will resistance have no effect on choice Thts 

When w , Y) + [/r/ry-tAMJlJ) 

or simplified if and only if // \ ”1 

L r x dccrea se the choice of A, 

Correspondingly we find that xf ,s '“ n ' msogating force if and only 
presumed to be the alternative with the g 
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and from the present notes that 


„ ,, _ r A jc A - ( 7 \); + 

— — — 


In order to evaluate (7\)', we can pick up 7\ at the point where activity 
A resumes and can follow it through its cessation consummatory lag to ( 7\)' 
When activity A takes over again, T x = T A = {^ f l c A )[e~ c -* and 
Nx — I\l r \> so that 7\ = T\- A\ = 7\ -/,/'\ = (r,,/^)[^ 

or 7\ = “‘W + ^\/ r \ Thus, as 7\ enters its cessation 

consummatory lag, N X/ =* 7y/ry and 7\ # = (r , fc A )[e~ tj ,M -0 + Ixl r \ 
The course of 7*y over the next (/ e ) y time interval is given by Tquation 7 1 1 
(Case la) with t x and /v — 0 and 7\ f and A r y . as specified When 
simplified, the resulting equation for 7\ at the conclusion of its cessation 
consummatory lag is 


( T x ) r e = ( T x ) e + 



* \ 
r \ 


e -CX «<> 


3 


or, letting the last term be denoted by k x to simplify tlie notation, 


(T x y, = (7\), + (he) k x 

An examination of k x = (c x e T * lu) * — r x t~' x {,e)x )f(c x — r x ) reveals 
that k x can only take on values in the interval 0 to 1 , that is, 0 £k x < 1 for 
all admissible values of Cy, r x and (/ e ) y As c x increases m the interval, 
0 <> c x < r Y *y starts at 1 and declines to e -f- r y (0 \1 at 

c x ~ T x Then k x goes on to approach 0 for c x > r x as c x becomes indefin 
itely large The partial derivative 6k x /d{t e ) x is negative for all Cy, r x > 0 
and equal to zero for c x ry = 0 as Ay goes from 1 for ( l e ) x = 0 to a limit 
of 0 as (f c ) y — ► co 

Therefore, ( T x ) r c is greater than (T x ) c by an amount equal to some 
fraction (0 <. k x < 1) of I x jr x An examination of ( T 1 )* and k Y leads to an 
analogous statement 

Now, we can return to the comparison of n(Z)/n(F) = [(/j M )3/[(«r«)3 

to n(X)ln(Y) = [(^f/^)»1/[(^a/^)i] To do so, let us examine more carefully 
the difference between 


(t x , A )l - ~ (T xSl+JaIia. 

J t x 

_ \.FaI c a ~ (Tx) e ] -f [l x /r x 





CHAPTER 10 


OVERVIEW AND 
AMPLIFICATION 


In thu final chapter, we rev.ew the baste assumpttons and concepts of 
earlier chapters, but from shghtly d.fTerent perspecttves, m order to omp fy 
the earher treatment of selected tssues We say enough a ou. som mphc 
.tons of the analysts to potnt out poss.ble d.rec.tons for nrther developmen, 
We also enlarge and qualify our earher dtscusnon of, “"WZaTto more 
about which our views are very tentative, at best, as a prelum ry 
intensive study In place of a tough .minded ^ **££»”*£ " 
relation to the details of factual evidence r ^ tinn a task that we 

reference to which it has some particular testable 

hope to encourage among others who ”°” ’ ' ' 5 0 f” om e innovations in our 
ticular problems best, we end with a descrip h( . concep tual analysis 

own empirical research that are explicit X rc of ecjfica tion concerning 
of a change in activity This wlU S “f“ a] sl5 demands and which we have 
conditions that the new conceptual Y 0 f the contemporary 

sometimes found lacking in preliminary considerations 

fund of empirical findings , effort to develop a 

We realize that we have made so many gues ^ b( _ wrong on some or 
coherent view of the dynamics of action t a who j e theory of behavior, 
even many of them But, also, we rea ize ^ m any confrontation with 

not just some limited hypothesis, is on , tQ the pom t that many 

factual evidence and that unless a t eory is aD preciated, there is very 

or most of its implications can be detennmed and 

little basis for self correction throug exper ^^ddable requirement to 
A theory of motivation and action to* ldentl r y the fundamental 

meet the demand of generality We have , ana iys is that would have 

behavioral problem and to advance a J" 0 , more important, we have 
a substantial degree of generality er ^P ^ ^ namtc processes of moti- 
attempted to convey the promise of x , completeness and coherenc 

vation and action by pushing this ar 315 
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if 

R-© 



When conditions are such that resistance functions suppressively on both 
X and Y (that is, the bracketted negaction terms are both positive), resistance 
will have no effect on choice when 


(g^)c __ Url r r (ly/fy) ky] 

(gX)c \Jxl T x ~ (Ix! r x) 

For ratios of inhibitory effects less than ( 0 Y) c l( g X) c the choice of alternative 
X will be less than it would have been without resistance, and for ratios 
greater than { tt Y)J( 9 X) c the choice of alternative X will be greater 

When conditions are such that resistance exerts a suppressive effect on 
alternative X but a facilitating effect on alternative Y (that is, the bracketted 
negaction term for X is positive and that for Y is negative), resistance can 
only decrease the choice of X, since it must be that 

*']>«• ft-© *'] 

where the left hand term is positive and the right hand term negative 
Similarly, when resistance provides a facihtative effect on alternative X and 
a / ^? pressivc effect on alternative Y, resistance can only increase the choice 

Last when conditions are such that both alternatives are facilitated by 
resistance (that is the bracketted negaction terms are both negative), choice 
will be unaffected if and only if, 

(qY)' __ [/y/ry — ( Iyl r v) fy] 

Uxl' x - (/jf/rJ k x ] 

However the choice of alternative A' will be less than what it would have 
been without resistance for ratios or inhibitory effects that are greater than 
v w v 1 and S^ ‘ :alC, ' than Whal " would hav = been for ratios less than 

)cl\o*L )c 
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supports and guides for the particular activity that has been initiated sug- 
gests that selectn i/> of attention must be the general rule This reduces the time of 
exposure to other potential goads to action that are present in the immediate 
surroundings 

'I he effect of restricted attention can often be ncarl> equivalent to what is 
produced b> an actual change in the physical location of the individual 
The subject, as we conceive him, is always more or less decpl> involved in a 
particular activity depending on the strength of the tendency that is sus- 
taining it It is not difficult to conceive ofsclcctiv it> in attention as something 
that vanes in degree and to imagine that in some circumstances there is an 
almost exclusive and prolonged restriction of attention to guides and goads 
for the net. \ it) that is m progress, men though the environment contains 
goads for other act.vit.es Thus, even m a constant cm .moment as defined by 
the observer, there cxts.s a more or less senous departure from the ideal case 
of constant exposure to all the potential govds to action, t a ’ 
potent, al .nst.gat.ng forces, that are present m the .mmed.ate phys.cal 

T.Tno" surprising, then, tin. sse should seek further 
behavioral problem of motivation We notice that the ra P 

net, v,t) and the time spent in that activity are md.ees that ^already 
willingness of the subject to initiate the particu ar ac ivi y imUa ted 

doing something else, and to persist in that “ , ‘ V ‘T^" C p roblemj ou r interest 
In taking the next step toward simphficati P an mterva i 

focuses on the simple change from one activity to ano ^ ^ ^ dcfincd by 

of observation in which the physical environmc comp |, ca tion of selec- 

the observer, is constant This does no. overcome he C0 “P idea , case 
tiv.ty in attention, ho, sever, and "« *■ kmertheleM, this simple ideal 
that was imagined and exploited m Ch p conditions of behavior 

case can serve as a standard from which the ^ effects 

may be said to depart m particular ways wi 1 ^ explicit consideration 

Perhaps, some 'useful cautions are suggestedmt « ^ ^ of 

of the continuum of possibilities a g to account for the rate 

Chapter 1 to the complexities arising m any ^ ^ ty p ica l day in the natural 
of an activity or the time spent in an activity j n t jj e absence of any 

and frequently changing environment 0 ’ ral data of the latter sort, 

better guide as to how to interpret mo Activity for the ideal case and 

we would apply the Principle °f j Chan ^ ® , theoretical expectation to 
then would expect the greatest depar f or particular activities 

occur (a) when the magnitude of the ins iga _ f or prolonged penods to 

is very strong, implying «>" cent ^ * tivit y, resulting in extreme restnc- 
stimuli that are relevant to the ongo g action, and (b) when 

turn of the time of exposure to other goads ior 
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It is, we realize, no more than a plausible beginning Hence, m this 
final chapter we continue the exposition of the directions of our thought 
instead of initiating a tough minded appraisal and the inevitable repair of 
deficiencies That will become a common enough endeavor if the proposals 
have heuristic value 


THE 1UNDAMENTAL PROBLEM OF BEHAVIOR 
A CHANGE OF ACTIVITY 

One striking feature of the molar stream of behavior of an individual under 
natural conditions is that change from one activity to another often brings 
about a substantial change in the immediate environment of the individual 
Consider, for example, a typical day in the life of a working man He awakens 
m his bedroom but leaves it almost immediately to wash, shave, and then to 
eat his breakfast From the kitchen table he moves outside to his automobile 
for the drive to work He leaves his automobile in the parking lot and walks 
into the factory or office to spend most of the day in one place except, 
perhaps to go to a lunchroom at midday At about 5pm he leaves the plant 
for the parking lot, enters his automobile to return home, eats dinner in the 
dining room, and later falls asleep in his bed On holidays and weekends, the 
several different environments that define his behavioral possibilities are 
different, but the pattern of a change in environment correlated with a 
change of activity continues The immediate consequence of a change from 
one activity to another is, as often as not, a substantial change in the 
immediate stimulus situation The changing stimulus situation has such an 
obvious selective effect on subsequent behavior that it has encouraged the 
now traditional view of sensory dominance in the control of behavior — the 
notion that every change m behavior must be attributed to some prior change 
in stimulation This view is challenged directly by our conceptual analysis 
To proceed, we must work back from this natural stream of behavior to 
something more amenable to conceptual and experimental analysis We 
produce the first simplification by limiting the interval of observation to a 
period in which the immediate environment of the subject seems constant to 
an observer Given an adequate taxonomy of behavior m this situation or, at 
least, an adequate definition of one activity, the observer can record the rate 
of an activity in a constant environment (Skinner, 1938) or the time spent in 
various activities (Allison, 1963) It is less obvious to the observer, when the 
immediate physical surroundings of the subject are constant, that a change 
from one activity to another still normally produces a change in the immedi- 
ate environment as it actually exists for the subject The orienting of recep 
tors toward the aspects of the immediate stimulus situation that provide the 
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the conceptual bridge, and the logical necessity so often lacking m reference 
to the matrix of correlations among various response measures that is of 
central importance m the study of individual differences in personality It 
at least, can perform this function with respect to the measures of latency of 
response, persistence, choice, the rate of response, and the time spent m an 
activity And ,t is but a small step from having the theoretical expectations 
of correlations among various measures in reference to a specific activity 
to having equally sound theoretical expectations of corrections among the 
various measures in reference to different activities that belong to the sam 
family (Chapter 2) By these steps, we can move easily from tht l conceptu 1 
analysis of the prociss of motivation in terms of specific forces an 
to the study and description of the relatively general individual differences 
personality in terms of motives 
Implications of the Simple Change of Activity 

The simplest change of activity in a constant en " ron ” e "“”fobservation 
in the dominance relations of tendencies during e i dynamlC s of 

This is the premise on which our theoretical “^^^'^“ndency 
action is based We then consider the : severe wa h an d the ways 

expressed in behavior can be weakened relative to °™Xi=d relatIVC 
in which the originally subordinate ten cncy h n t h e relative 

to the others We search for the proximate ^ f that 

strengths oftendenc.es Here at the ^£5^**** » ^ 
tendencies would persist in their pre The persisting 

external influence, that is, unless caf account 

tendency, the inertial tendency, is the behavior of an active- 

and, because of it, we claim to have a t emy jn£ j ivi( j ua i , s conceived as 
instead of merely a reactive organism _ nrtl cular time even without 
motivated to engage in various activities a ^ 

the consideration of the immediate stimu us s ^ ^ginning of the interval 
The mere fact that an activity m progres at the very minimum, 

of observation is replaced by another aCtr ? , avlora l tendencies That, in a 
a change in the relative strength ° tw ° f otlva tion 
nutshell, defines the problem for a theory 

THE interrelated processes of mo 

th of tendencies in i 
We account for changes in the relative s ® resistance, and consummation 
three interrelated dynamic processes i j the relative strength o 

These processes occur simultaneous y ° , t j lC content of the stream 

resultant action tendencies and, thus, o 
an individual’s behavior 


terms of 
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various places to and from which an individual moves are highly differenti- 
ated with respect to the kinds of activities that can occur in them In the 
latter case, when there are few goads to any activities other than the one in 
progress, the change to some other activity is much less dependent on the 
instigation of new alternatives than in the ideal case It is much more 
dependent on the consummation of the tendency sustaining the activity in 
progress and on the hierarchy of inertial tendencies within the individual 

Selectivity in the Observer 

The initiation of an activity and the persistence of an activity are clearly 
not isolated motivational problems but are interrelated aspects of a change of 
activity Nor is choice among alternatives a separate and distinct behavioral 
problem It, like the others, is distinguished by what an observer is prepared 
to record when a change of activity occurs It seems highly unlikely that an 
individual will ever find himself engaged in an activity m an environment 
that admits of only one other possibility or when motivated to engage m only 
one other activity The immediate environment will almost always be richer 
in its goads and guides to action And the individual’s repertory of inertial 
tendencies will normally include more than one alternative What seems like 
a simple change from one activity to another can as readily be viewed as a 
choice of one from among the set of instigated alternatives Whether this 
change of activity yields a measure called persistence (of the ongoing 
activity), or latency (of the alternative that is initiated), or choice (preference 
from among a predetermined set of alternatives) depends on the interest of 
the observer Has he stopped his clock at the cessation of the initial activity 
and then looked away? Has he ignored what has been happening until a 
particu ar activity is initiated ? Has he waited only long enough to see which 
“ specified alternatives was chosen (that is, initiated before the others) ? 
Whichever it is, we apply a single Principle of Change of Activity to the 
S , a ^ e , S , trca t m f behavior but ad apt it to the particular behavioral event 
defined by the observer as the persistence of activity A, the latency of activity B, 
or an instance of preference for activity C (see also Barker, 1963, Chapter 1) 

Theoretical Basis for Correlations among Different Behavioral Measures 
This single principle provides the theoretical ground for expecting correla- 
tions among the several measures that have traditionally constituted the 
behavioral definition of the problem of motivation, that is, willingness to 
initiate an activity, to persist in ,t, and to prefer it when given a choice 
among alternatives And the measures taken from the molar stream of be- 
havior in a constant environment— the operant level of an activity and the 
time spent in that activity — can now be added to the list 

The Principle of Change of Activity can provide the integrative thread, 
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sudden reduction of anger immediately following a hostile remark or some 
other overt aggressive reaction as illustrative of consummatory force 

Our initial guess as to the determinants of the consummatory force of an 
activity is commonsensical and yet deductively fruitful There is little novelty 
in the idea that eating certain foods slackens the appetite more rapidly than 
eating others-to say, m other words, that activities may d.fTer in consum- 
matory value And the notion that one violent burst of aggression wi 
appease anger more rapidly and thoroughly than the same action mo era y 
done seems equally close to the level of everyday observation This is t 
notion that the intensity of the activity influences consummatory force The 
combination of these two ideas yields the path for the strength of a tendency 
as a funcUon of the duration of the acttvity and defines the 1-' 
which the strength of a stmultaneottsly mst.ga.ed and consummated achon 
tendency moves as F/r Th.s stabthzat.on m the strength of a tendency 
sustaining ongoing activity implies variability tn e avior 
appeal to a change in the stimulus st.ua.ion The variab.hty in beh v.or .s 
deduced from the concept, on of the mheren, dynamics of the behavtor 
not from an appeal to a change in the stimu us situation displacement 
We have had little that ,s new to say about the 

and substitution We have been guided by t e m >°P , 0 sharpen their 

in psychoanalytic theory and by Lewmy ^ J , he consum mat,..n 

conceptual status (see Lewin, 1938) lit b _i effects referred 

of one particular action tendency can have t * ”° r ad D f efTcct from 

to as displacement and substitution, the amou relatedness of the 

one action tendency to another 

two activities The evidence is so clea fied by consummation with 

can be whetted by instigation and can e ,, think G f the term “appe- 
respect to another kind of food that we , d action tendencies we 

tite” in reference to the family of functiona y r ^ ^ use 0 f descriptive 
here refer to as the tendency to eat T ese cor V /f or example, motives) 

terms for families of functionally relate ten , description of individual 
is an essential simplification for the stu y have re peatedly tried to 

differences in personality Throughout t e ’ n the con ceptuaI analysis 
illustrate how one can move back and or mdividual differences m 

of the process of motivation to the escrip motive to achieve success 

personality We have referred to the conce tenfents about a family ° 

and of motive to avoid failure as equiva en Q f inhibitory forces (to 

instigating forces (to achieve success) an substitution, referring as 

avoid failure) The concepts of displacem tendencies, allow the 

they do to the common fate of funcuonally rela^ ^ ^ speclfic aC t,on 
transition from references to specific ms dj fj- enn g , n strength of motive 
tendencies to the description of persons a 
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Very simply stated, we view the activity already in progress when an 
interval of observation begins as the expression of the then dominant (or 
strongest) behavioral tendency in the individual The strength of this 
tendency is the algebraic resultant of the conflict between an action tendency, 
that is, a tendency to engage in the activity, and a negaction tendency, that 
is, a tendency not to engage in the activity A change in activity occurs when 
the resultant action tendency for some other activity attains dominance 
Our conception of the instigation of action is an account of how the 
strength of an action tendency is increased and sustained by the instigating 
force of the stimulus situation for that activity Instigation affects both 
dominant and subordinate action tendencies 


Our conception of resistance to action is an account of how the strength 
of a negaction tendency is increased and sustained by the inhibitory force 
of the immediate stimulus situation, how the negaction tendency functions to 
resist the behavioral expression of an action tendency, and how this resistance 
dissipates the strength of the negaction tendency 

Our conception of consummation is an account of the functional signifi- 
cance of behavior itself its role as the proximate cause of reductions in the 
strength of action tendencies that are being expressed in behavior We refer 
to this function as the consummatory force of an activity 

We hi ™ redefined the functtonal significance of the stimulus and the 
response e stimulus does not elicit nor cause the response tendency, as we 
conceive it Nor is the behavior inducing property of the immediate stimulus 
situanon considered sufficient to define the nature and the relative strengths 
of the then active response tendencies Instead, the stimulus situation func- 
alrZ I "f”" chan S ,s m the strength of action tendencies that are 

that are^n'T , a T rChy ° f “ act,ve ” inertial tendencies includes many 
situanon T Unaffected exposure to the immediate stimulus 

situation for Z W ° w*’ WC aFC Ied t0 ask How essen tial is the stimulus 
We have i T I COnS,der ' h,S ‘° plc ,n a ^sequent section 

behavmr use lf°T a T g H “ f “ nCt ' onal rol ' “ the dynamics of behavior to the 
ZnorZ H r nal S R the0ry ’ the rK P°" s = functions in a critically 
Zulus com nZ ““ that can influence the chain of 

maZ chan r ' VCnG haVC aIready tarred >0 this typical effect of 
imnortame R , Z ^ and c ' rta '"'y do not intend to rn.nim.ae its 
eZa Zth concept of the consummatory force of an activity 

s ,.Z s "TT 3 P ° S,t,0n °f lm P fJrlanc e equivalent to that of 

stimu us as a selective mfluence on behavior The consummatory force of an 
activity IS the capacity of the activity in progress to produce a certain rate of 
reduction in the strength of the tendency then being expressed This might be 
viened as a quantified catharsis theory of the role of the response We have 
found it helpful to our understanding of the concept to consider the rather 
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The interrelatedness of the three dynamic processes of motivation is 
nowhere more obvious than in the final treatment of the consummatory 
force of the activity in progress The consummatory value of the activity is a 
factor That much is simple and straightforward But the consummate^ 
force also depends on the intensity or the degree of the involvement m the 
activity in progress, which is assumed to be a function of the strengt o t e 
resultant action tendency being expressed But the resultant action tendency 
depends, in turn, on the strength of the action tendency relative to the 
strength of the negaction tendency, and the strength of the °" ner can 
become stable until the strength of the latter has become stable, etc We 
either accept the challenge of these complexities in the dynamics of ac ion, 
we avoid the task of attempting to explain a change of activity in all of its 
various possible guises 


THE PRINCIPLE OF CHANGE Or ACTIVITY 

Major Determinants of Selectivity of Behavior 

The Principle of Change of Activity identifies the °[ 

selectivity in behavior It implies that there is a consum mation 

tendencies, reflecting the balance ot '™'^™m P act of the immediate physical 
m past behavior, there is always the P and inhibitory 

surroundings , represented in the potentia s always the 

forces to til, chan indtvidua. may be «po*d, and - ***££ ^ 
selective effects of the reinforcement and pums men of t [, 0 se forces 

similar situations which define the relative m g f ous deprivation, 
The inertial tendency represents the present opportunity 

whether it results from the external imposition of control over PP ^ ^ 

for expression of some tendency, as w ® n eIf impose d time of depriva- 
water for a certain number of hours, or ro .> s ovvn resistance to some 

ti°n The latter typically occurs when an m . tende ncy This is one 

activity functions to suppress expression . ^ bas been given special 

of the important selective influences on e av cs a sin ular self-imposed 
emphasis in the clinical study of persona ity JS ex posed to instigating 

deprivation is also implied whenever an ■ *" ‘ actlV1 ties and makes a choice 
forces for incompatible and nonsubstitu a e unfulfilled wish) to be 

There remains always the persisting ten ^ & subseque nt occasion 
reflected in the hierarchy of inertial context is treated as post- 

We refer now to what in another t eor 

decisional dissonance (Festmger, 1957) « embodies 

Ttw. in its selective 


e reter now to wn*i — 

icisional dissonance (Festmger, 1957) tunm g function, embodies 

The inertial tendency, mils selective pri B ^ „ W( . rcprcS ent, in the 
:he properties of "set” or "readiness to P 
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Our conception of resistance, in a sense, is arbitrary We might have 
treated the tendency not to engage in a particular activity as another action 
tendency, a tendency to engage in activity not X where activity not X c activity 
X The resistance to an activity would then reduce to the familiar competition 
for dominance among tendencies to engage in activities that are incom- 
patible The inhibitory force of the stimulus then would be viewed merely as 


the instigating force to engage in the activity of doing activity not X It is a 
viable alternative and one to be thoroughly explored in the future 

Instead, we decided to be guided by the suggestion for a different concep- 
tion of inhibition of action that is inherent in the logic of the current cognitive 
theories of motivation (Tolman, Lewin, Decision Theory) that derive the 
tendency to do something or not to do it from the multiplicative combination 
of certainty that an act will produce a given consequence and the value of 
the consequence When the consequence is negative, a negaction tendency 
is implied (Atkinson, 1964, Chapter 10) We have pursued the implications 
of an opposing or resisting tendency that specifically functions to block the 
expression of some other tendency but, m doing so, does not consume (that 
is, reduce) the strength of the original action tendency The idea that 
resistance constitutes an expression of a negaction tendency and that this is 
the way m which a negaction tendency is reduced (or dissipated) emerged as 
we were guided by the analogy already provided in our treatment of the rise 
and fall in the strength of an action tendency 

It was our original intention to examine the issue of displacement, sub- 
stitution, and compatibility relations among negaction tendencies It re- 
ma n, as unfinished business Instead, we have deeded to become familiar 
that S °™° f the tHUS far lm portant implications of the concept of resistance 
ha of punishment and/or the threat of punishment is transitory, 

eveL stronger ,5! ““‘I" 0 '’ ,hC aC, '° n to,denc >' ,hat ,s opposed b “ 0Inc 
inhibitor W h" ™ hout J resls,a "«. ™d that the sudden withdrawal of 
of the tendrm-v f]r ° f * UCC a ‘ransitory surge in the level of expression 

the discussion LdmvesngatmforThrT T*" 17 T” “ P aVCnUeS '°f 
Dumshmpnt i S , 0 of the roI e of punishment and of threats of 

We have ms^ a '“f ^ SU PP r - »r otherwise control behavior 
ah e ouesnons lb T “ P ° m ' ° fbe ' n S abl ' “ formulate -me reason- 
analortith a ? F " what ™>uld be expected if the 

redSr* T and th = ne g ac tion tendencies are not 

nletels denend t Z hlte ac,lon ""denc.es but are com- 

H e we thinf P r ence ° r ,hc mh > b ' to W force of a stimulus’ 

fenhon d ' l" TZZ'Z" ^ ^ araba nge ,n the theoretical con- 

e P den n , T Y hc f ovcai b r confrontation with the details of factual 
evidence But that confrontation will be more profitable ,f there is a coherent 
development of the suggested alternatives in advance 



OVERVIEW AND 


AMPLIFICATION 325 


and “aro usability” made by Whalen (1966) in a treatment of sexual motiva- 
tion “Sexual arousal” refers to “the momentary level of sexual excitation 
“Sexual arousabillty” refers to “an individuals characteristic rate of 
approach to orgasm as a result of sexual stimulation e ma e c * 
distinction between the state function (tendency) and the rate function 
(force) And we would tend to agree with Whalen s conclusion 
two dimensions of sexuality comprise sexual motivation ( 

p 152) 

How Essential is the Immediate Stimulus Situation’ 

Quite apart from its being the source of instigating forces crg^hlc action 

the immediate environment of an individual provides suppor^andpuAr 

for action Yet neither the goad to action nor the gui e or the ujual 

An activity can occur without an instigating stimu M ^ interna l 

environmental cues and supports that function main y 

organization and efficient performance of the activity with 

Le, us consider, as an example, the activity of having^ conversa 

a friend This activity can be initiated even t oug , r TCe inertial 

One does not need the environmental goa or , very httle in the 

tendency is sufficient Actually, talking to a nen ^as 3 j ot t0 sa y 

way of environmental guides for action, particu ar y physically 

Sometimes one does not even look at the fnotd l even whence ^ 

present, to say nothing of listening to w a e nearly a replica 

activity can occur without the usual goads and guides and be nearly 

of the real thing „ . matter Here there 

Walking to the bathroom in the dark of night is cnt> and because 

is no goad to action from the immediate ex erna what happens 7 The 

.« is dark, there are none of the rehaUe ^ wa „ 

individual steps away from his bed wit grea ^ substitute for the usual 

that is imagined in a certain place T is P r0 , to the bathroom is 

visual cues in terms of which the activity o guides, but it is per- 

orgamzed The activity can occur wit ou normally It is obvious that 
formed less smoothly and less efficient y interaction with a changing 

normally this activity involves a fairly continu nosc but leave on the 

sequence of visual cues Plug d 1 ® ears a " bathroom is unaffected Wal 
lights, and the efficiency of walking o closed, and the meaning o 

across a familiar room in daylight, but wi 1 anc j supports, the discnmi- 
guides to action is apparent They are c has a particular kind o 

nanda and mampulanda, with which an 1 


nanda and mampulanda, with whic 

commerce while engaging m an actm * y , n teracts with imagined cues an 
In hallucinatory activity, th e mdivi u 1S expressed both o\< 

supports The inertial tendency is so stro g 


,ertl> 
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„ ra hierarchy of inertial tendencies, the already active and differ- 
entiated state of motivation of an individual which is antecedent to ' e e “ 
of the present stimulus situation This concept suggests the P°^blh‘y ° f 
spontaneous activity, that is, the emission of a particular activity in 
complete absence of an appropriate stimulus 1 , mm ediate 

The second obvious source of selectivity in behavior is the 
physical environment, since it defines the instigating forces to which me 
individual will be exposed Here we refer to the effects of the mampu able 
stimulus situation which has been the center of interest in traditiona 
penmental psychology We have attempted to develop a conception o 
role of the stimulus that is consistent with the contemporary conception o 
brain which “places emphasis on an active organism that controls the stimu 
to which it is sensitive and upon which it acts” (Pribram, 1960, p ) 

The actual physical environment of the subject, that is, the environmen^ 
as defined by an observer, provides guides and goads for a limite se o 
activities The goading function of the stimulus situation (that is, its i™ 5 1 
gating force property) influences which tendency will be expresse 1 
guiding function of the stimulus influences the form, organization, an 
efficiency of the activity 

Except in cases of unconditioned instigating force, the previous " ,st0 ^ 
of the individual when exposed to a given stimulus situation is critica y 
important The life history of the individual, the topic of interest in t ie 
study of learning and development of personality, comes into the determina 
tion of behavior in two ways In addition to its influence on the inertial e 
of behavioral tendencies, an effect that is quite independent of the prese 
stimulus situation, it has the effects represented m the concepts of instigating 
and inhibitory forces The reinforcement and punishment histories of activi^ 
ties account for the magnitudes of instigating and inhibitory force for * ie 
different activities 

The distinction between the strength or level of a tendency and the magn» 
tude of instigating force corresponds to the distinction between arousa 

1 The time to change from activity A to B when there is no instigation for B, depends o 
the time it takes for f A to dimmish so that fjj - f A When resistance is present for activi i 
A and B, Equations 7 7 and 7 12 can be used to obtain the paths of T B and Tj_, respec ^ 
However, these two equations do not yield a solution for t B / A , the time requtredfor the c a 
in activity For the special case of no resistance, 


over the interval of observation This yields the solution 


< + — (i - 

C A 


*BfA 


e A \ T J}j “ F aI c A/ 


where T Aj > T B/ > F A fe A 
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organization and efficient performance of this or any other activity goes beyond 
the specific province of motivation 

Possibility of Nonspecific Parameters 

It was suggested quite early (Chapter 4) that even though the Principle of 
Change of Activity does not include a variable that has nonspecific e tc 
comparable to those of D (drive) m S R behavior theory, such a possibility 
is not systematically ruled out The argument advanced then was that the 
multiplication of all the terms in the Principle of Change of Ac ivi y > 
constant would not affect the measures of latency persistence, or ^cho c : but 
would affect the level of ongoing performance This argument was made 
before the treatment of resistance, and it needs to e reexam j. 

Equation 9 5, which gives the programmatic Pr.nc.p'e of Change ^ol 
Activity when resistance is included and, therefore, serves a 
this discussion, is 

_ FJc a — (T u , — /g/ r g) 

fjw 

Consider the effect or a nonspecific muluphcair s^n^fthe^ulhpiication of 
encies, action, and negaction in Equation corresponding force 

each tendency by D implies the muluphcation of the correspond g 

by D, each term of Equation 9 5 is affected, an we 


b/A — 


<mF.U*-KD)T B ,-W h!lA 


(D)hv 


I n r nr o change in activity 
It is apparent that, as before, the time a - tlD ] lcatlve influence on 
remains unaltered by such a totally nonspeci fo miance and/or the 

all tendencies For D > 1 > however, t e e% _ activity is enhanced 

degree of involvement of the individual in 1 e latter squares with the 

just as was the case when resistance was a s ^\ .iiustrate the effect of con- 
behavioral evidence that has been intro uce nsc (Brown, 1961) In 

ditions thought to produce drive on the vigor ^ restriction of attention 
addition, our conjecture earlier in this c a P t ^ at sus tains activity in 

might be a function of the strength o ten concerning decreased cue 
progress leads to Easterbrook’s (1959) c f behavior under con- 

utilization and, consequently, decrease e utilization might a so 

ditions of very intense drive The restnetio activities implying* ,n 

imply less effective instigating force or a _ decrease, as a result o 
turn, that latency might increase, rat icr 

nonspecific excitant rtn «tder " hat if the nonspeci 

But there are °, h er possibilities tocons^ “ 1|bltor> , but did no. affect 
influence D affected all forces, instigating 



326 THE DYNAMICS OT ACTION 


and covertly Once the activity is initiated, there follows— fullblown— the 
expression of an elaborated tendency with both the usual covert imaginal 
and usual overt motoric manifestations This kind of “break with reality 
is a matter of degree It should occur most readily in a constant and im- 
poverished environment, that is, when the immediate environment does not 
force on the individual any particular kind of perceptual and imaginal 
activity Such is the character of the realistic dream in which the visual 
content is accompanied by some incipient motoric expression, talking, 
turning, etc There is continuity between the commonly accepted instances 
of misperceiving and acting congruent with the misperception, for example, 
waving to a familiar face m a crowd that soon is recognized as that of a 
stranger, and the more obvious break with reality that is evident in the 
behavior of a psychotic person Here there is hallucinatory activity, un- 
supported by the goads and guides provided by the environment for most 
individuals We view this hallucinatory activity as directly comparable to the 
so called vacuum activity of lower animals that has been described by etholo- 
gists An example of the latter is the performance by gulls and geese of an 
integrated series of actions that constitute raking in an egg to sit on, but 
when there is, in fact, no egg (Tinbergen, 1951) 

The unfolding of a fairly well organized activity without environmental 
guides illustrates a property of an elaborated tendency Neither goads nor 
guides to action are essential when the tendency is well elaborated and the 
inertial tendency is very strong An habitual activity, which seems to run 
off automatically with little if any conscious awareness, approximates 
hallucinatory activity, although it is guided by the immediate stimulus 
situation 

The theory about the dynamics of action is not concerned with the form 
of an activity or how well or efficiently it will be done It is concerned with 
when the activity will be initiated, how involved the individual will become 
in the activity, and how long it will continue Thus, in the case of playing the 
piano, our present interest is m when it will be initiated given that a child is 
now eating his supper, how vigorously it will be done, how long it will go on, 
and not in how pleasing it will sound to an audience The stimulus as a goad 
to action influences when, how vigorously, and how long The stimulus as a 
guide to action influences how well an activity is executed 

When a four-year-old child pounds mercilessly on a piano, he is probably 
expressing a tendency to play the piano The critical reaction of an unsym 
pathetic parent (or teacher) to excessively loud and irritating sounds is a 
reaction to the quality of the performance The question of playing the piano 
well is a motivational question only to the extent that the answer to the 
question makes reference to the time spent playing and the willingness of 
an individual to initiate and persist in practice The explanation of the 
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organ, zationand efficient performance of this or any other activity goes beyond 
the specific province of motivation 
Possibility of Nonspecific Parameters 

It was suggested quite early (Chapter ‘''““^"ttl^ompecific effects 
Change of Activity does not include a \a such a possibility 

comparable to those or D (drive) in S-R be lavi ’ (hen was that ,h e 

is not systematically ruled out The change of Activity by a 

multiplication of all the terms in the Prin P lstence , or choice, but 

constant would not affect the measures o a e Y> areume nt was made 
would affect the level of ongoing performance ^ rccxaminc d 
before the treatment of resistance, and it ne Principle of Change of 

Equation 9 5, which gives the programma ■ referent for 

Activity when res, stance is mcludcd and, therefore, serves 
this discussion, is e i \ 

FJ'A - 

hi a — p B 

influence D on all tend- 

Consider the effect of a nonspecific i" ulu P 1 |“ t, ^ I j c( . ^ mul „ p i, cation of 
encies, acnon, and negaction in Equation ,J U . corresponding force 

each tendency by D implies the mu "P alic) we have 
by D , each term of Equation 9 5 is a » 

‘ BU f a change in activity 

It is apparent that, as before the “^.Xpbcanve influence on 

remains unaltered by such a tota y no performance an /° r 

all tendencies For D> 1, however, he level P activjty is enhanced 
degree of involvement of the mdivtdoal ^ , atKr squares ‘he 

just as was the case when resistance w* lUustr ate the effect ■ « 

behavioral evidence that has been m 0 f response (Brown, 

damns thought to produce drive on the restriction or attentm 

addition, our conjecture earlier in f ^“ nc) tha, sustains acmuym 

might be a function of thC T n SSltmument concerning 
progress leads to Easterbrook s ( - efficiency of behavior m 

utilLtmn and, consequently, decreed rf cue utilisation might also 

ditions of very intense drive T ' f alternative activities 

imply less effective instigating , han decrease, as a result 

turn, that latency might increase, , f th e nonspecific 

"rr “mher - - - airtct 

influence D affected all forces, instigating 
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any tendencies 5 Then the programmatic Principle of Change of Activity 
would read 

_ (■ D)FJc a - {T Bi - (J)W 
t,,u ( D)F B 

with the implication that latency would be longer for larger values of D 
This effect would be over and above the longer latency that might be 
expected because of more selective attention associated with the increased 
level of ongoing performance 

Another set of possibilities arises if it is hypothesized that the multi- 
plicative influence is nonspecific within the instigation process or the resistance 
process but does not extend across the two If, for example, all action 
tendencies, and therefore their corresponding instigating forces, are multi- 
plied by D but the negaction tendencies are not, we obtain 

, WaI'a) - UD)T b , - InM 
BU {D)P b 

Now, larger values of D should result in shorter latencies This effect, how- 
ever, would be opposed by the conjectured selective attention effect arising 
from the heightened level of ongoing activity 

On the other hand, D might affect only the rates of change (or arousa- 
bihty) of action tendencies, that is, only instigating forces Then, 

* _ (D)Ftl c A ~ (T Bl — 1 bI t u ) 

WA (V)Fn 

Again, an increase in the level of tendency expressed in the ongoing behavior 
is implied with its conjectured effect on selective attention, but whether or 
| not & in the above equation functions to lengthen or to shorten latency 
depends on the relative magnitudes of T B and l B fr B 

Nonspecific multiplicative effects that apply to resistance but not to 
instigation produce 

l , _ F aI c a - IT„, - (P)(/„/r n ) 1 
B,A e- 

Tb 

whether negaction tendencies and their corresponding inhibitory forces or 
the inhibitory forces alone are affected by D In this case, the strength of 
resultant tendency expressed in the ongoing activity is not altered by D but, 
as is easily seen m the equation above, longer latency results from larger 
values of D 

In summary, a nonspecific excitant, acting on both action tendencies and 
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instigating forces or on instigating forces alone, can be expected to P r0 ^ 1 
a greater intensity of performance and/or degree of imohement of die 
individual in the ongoing activity, hut no such general statement abom 
effects on latency can be made The direction of effects to be ex pect ed from 
a nonspecific depressant (that is, when 0 < D < 1) is, of course, opposite to 
that from a nonspecific excitant 

An Alternative Principle of Action 

We have identified the activity in progress with the "'^"he 
resultant action tendency We have assumed mu tualh compatible 

tendency is strongest will occur and, with it, “f 0 aU of hls act ,on 

activities The individual, as conceived, wou P s , ncc (hls 1S 

tendencies simultaneously if all activities were “7 a ' l “ or , he strong est 
impossible, the conflict is resolved, we have assumed, in favor 
among the competitors , strom , e st tendency 

The rule deserves special comment Is ^ acUV|tlo arc ongoing 

will be expressed m action but als0 * ’ orafrairs ), the configuration 

simultaneously (certainly the most likely activities as well as the 

of compatibility-incompatibility relations ip of activities that 

strengths of the tendencies determine the par 1 

occurs t facet 0 f this rule that 

It is an interesting and possibly very imp ° r override strengths of 

compatibility-incompatibility relations can so ^ simple example, 

tendencies m determining the set of ongoing a jes ^ y, and Z that 

using three activities, illustrates this Assume occur if T\ > * 

*r, XcZ, and YcZ Even if T, > T„ “ ‘"‘^nee of activity 1 and 
since the occurrence of activity X prevents 1 p j e activity X might c 

permits the occurrence of activity Z or e a book, and activity 

socializing with visiting relatives, activity r a str onger tendency 

watching television An individual mig * V< j ry he had an even stronger 
to read a book than watch television but, e watch television rather 

tendency to socialize with his relatives, e ^ ins tance of the indivi ua 
than read One might legitimately cite t 1 , 

engaging in a “nonpreferred” activity cons ,der two young hus an s 

To pursue this particular example ur ’ When Mother first am » 

each of whom is entertaining his mot er m order is T\ > * 

T x is strongest for both but for one the doming ^ ^ ould spe „d time 


~\ is strongest for both but for one i me u would sp c » 

and for die other 7\ > 7> > ^ , he a ,,rac..vcness of d e 

visiting with Mother and watching telcvi declines in sue S )■ 

visits beg, ns .0 pale for the young men («ha« * “ r \ > 7 Z , "here* «£ 
however, the first begins to read because * bcca usc T z > \ 

second continues to socialize and to watc 
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T t It would look as if the first young man had changed his preference from 
watching television to reading whereas, actually, all that has happened is 
that his tendency to socialize with his mother-in-law had weakened Inter- 
estingly enough, the second young man would give the appearance of enjoy- 
ing his mother-in-law’s company more than the first because he was spending 
more time than the first socializing with her But, m fact, he should have a 
weaker T x because of his continued expression of that tendency The book- 
ish son-in-law could be expected to welcome another visit from Mother more 
readily than his counterpart because he is left with a stronger inertial T x 
Our assumption about the relationship of tendencies to action extends but 
does not break with tradition m psychology But we can conceive of an 
alternative The alternative we have in mmd is suggested by Festinger s 
theory of cognitive dissonance (Festinger, 1957) the behavior in progress at 
a particular time represents that set of mutually compatible activities for 
which the summation of the separate resultant tendencies is greatest 
According to this alternative Principle of Action, the single, strongest 
resultant action tendency might be subordinate to a set of tendencies for 
which the sum of the resultant tendencies was greater 

Consider the case in which T Q > T x > T 1 > T z , activity Q is incom- 
patible with all the other activities ( QcX , QcY, QcZ), the other activities are 
compatible {XcY, XcZ, YcZ ), and 7\ + T Y + T z > T Q Given the alter- 
native Principle of Action, the multiple activity XYZ is expected even 
though Tq is dominant In the language of dissonance theory, the cognitive 
correlates of doing Q are dissonant with cognitive correlates of doing X, 
doing F, and doing Z There is less dissonance when the mutually compatible 
activities X, F, and Z occur (with their consonant cognitive elements) than 
should activity Q occur 

Our Principle of Action, as it stands, would seem to permit the initiation 
of a dissonance increasing activity Perhaps, this is enough to suggest the 
need for a more discerning analysis of the gap between action tendencies, 
however conceived, and behavior with much more explicit attention given 
to the effects of compatibility relations among activities 

Another way of relating the present scheme to the theory of cognitive 
dissonance is to view the action tendency that sustains activity in progress 
and the negaction tendencies for all the incompatible subordinate activities 
as defining consonant cognitive elements and to view the negaction tendency 
opposing activity in progress plus all the subordinate action tendencies as 
defining the dissonant cognitive elements * The strength of a tendency 
corresponds to the dimension of importance that is included as a weighting 
factor in the calculation of cognitive dissonance 


Suggested to us b> Robert Parties (private communication) 
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LEARNING IN RELATION TO THE DYNAMICS OF ACTION 

Learning, as conceived in Chapters 5 and 8, has to do with the elaboration 
of tendencies and the growth and the extinction of the force properties ° * ® 
stimulus situation The position adopted, although not an inherent part ot 
the theory concerning the dynamics of action, does illustrate how a t leory o 
learning can (and we think should) be developed in terms commensu 
with those of the logically prior conceptual analysis of the contemporaneous 
determinants of behavior That, more than the details of the particular 
learning theory presented, is our point of emphasis 

Learning, as conceived, has to do with changes in the ispositiona 
erties of the individual The change m him is a change m t e con _ 
behavioral tendencies (elaboration) and a change in t ^ ir n 

(Whalen’s term) in certain situations (that is, in the magnitu e ^ 

and/or inhibitory force of a stimulus situation) To say t a ^ of 

of a tendency has changed is equivalent to saying , d for the 

instigating (or inhibitory) force of the stimulus situation has changed for 
individual The former language seems more cong in dividual 

how a subject has been affected by training It ™™V“ wh(31 thc functional 
is somehow different The latter language is m nHtvidual m a par 

significance of what has been learned by a particular individual P 

ticular stimulus situation is the matter of central mteres 

Additive and Nonadditive Combinations of the °”" er “ al 

Motivation and Training m Principle of Change o ^ jg43), the 

In the earliest formal version of S R behavior th 1 trainin g (habit) 

effect of time of food deprivation (hunger rive) a j eterm ination of the 
were presumed to combine multiplicative y in /g quatl0 n 1 12) also 

latency of response The Principle of Change o c ^ jgpnvation (inertial 
posits a nonadditive combination of the e ec met h a ted by exposure 

tendency) and the effects of reward training t a t he Principle of 

to the stimulus (instigating force) On *' ® ° „„„ 9 5) posits an add, liv e 



°f previous punishment of a response (ncg a ^^ onse The) are two 
inhibitory force) in the determination of matical combination of the 

examples of specific hypotheses about the ma ^ Jn t f r . Pnncip e o 

effects of training and the inertial tendency e ^ (h(se . hypotheses are 
Change of Activity 5 As suggested in Chap ’ „ of » "">? 

Birch (19G1) and B.rcli, ClilTord and BultcrlirMt^ ofdtpm anon on die 
‘he additn it> of thc effects of an aversn e stimulus an 

eesponse 
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amenable to experimental test by using the techniques and theory of conjoint 
measurement as developed by Luce and lukey (1964), Krantz (1964), 
and Tversky (1967) 

Reinforcement Our interest in change of activity, when applied to those 
behavioral events considered the primary reinforcements in theories of 
learning, has helped us to separate the properties of instigating force of the 
stimulus and the consummatory value of the activity The former accounts 
for reinforcement (strengthening) of the instigating force of the stimulus 
situation — the learning effect The latter accounts for the immediate 
diminution in the action tendency, that is, the consummatory character of 
the event, and the typical change m the content of activity immediately 
thereafter that is probably responsible for eating, drinking, sexual activity, 
etc , having been easily discriminated by common observation as primary 
ends of behavior In the Principle of Change of Activity vve find a reasonable 
explanation of why behavioral events of great adaptive significance (the 
so called biological need-reducing events) tend to be characterized by both 
strong unconditioned instigating force and substantial consummatory value 
The argument developed in Chapter 5 provides, we think, an understanding 
of how completely divergent theories of reinforcement such as drive- 
reduction and drive-induction could be advanced The identification of 
reinforcement with the magnitude of the instigating force of the stimulus is 
more like the drive induction theory of Sheffield, Roby, and Campbell 
(1954) and Spence (1956) and is consistent with the empirical generalization 
of Premack (1959) 

Unfortunately omitted, at this writing, is an attempt to use our conceptual 
analysis m reference to the behavioral effects of intermittent reinforcement 
We believe that it is important to the solution of this problem to appreciate 
that a nonreinforced trial may weaken the instigating force of the stimulus 
(implying lower probability of future response) but does little or nothing to 
reduce the strength of inertial tendency (implying higher probability of 
future response) The greater resistance to extinction following intermittent 
reinforcement may be coordinate with the increased level of performance 
immediately following nonreinforcement (Amsel, 1958) In one interpreta- 
tion of this performance-enhancing effect of frustration, Bower (1962) called 
attention to the possibility of the perseveration of the fractional anticipatory 
goal reaction and its function as a source of drive (incentive motivation) in 
the S-R behavior theory (Spence, 1956) This idea corresponds, in its 
implications for immediately subsequent behavior, to our general assumption 
of inertia applied to behavioral tendencies Preliminary efforts to isolate the 
learning and immediate motivational effects of “reinforced” and “non- 
reinforced” trials will be described in the final section of this chapter 
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THE RELATION OF THOUGHT AND ACTION 
RECONSIDERED 


In the preliminary discussion of the relationship between overt and covert 
activity (Chapters 2, 6, and 8), the point given special emphasis was the 
correlation between the content of thought and action engen ere y 1 e 
of their common origin Cognitive expectation of re'var 1S * C ° , « 
correlate of instigation of an activity that has previous y een o °' 
reward Cognitive expectation of punishment is the co ^ 

resistance to an activity that has previously been pumshe is c 
justifies the consideration of covert activities as diagnostic u 
when the primary concern is the explanation of overt e avi 
describe the cognitive structure of the individua m tenns ’ becausea 

reports about expectations and preferences and can pre ic a structure 
particular cognitive structure implies a particu ar ,S P™ 1 dispositional 

One could presumably go the other way and can escri maturating 

structure of an indmdual (that is, the relative ^ mdlv ,dual) and 

and the inhibitory forces of various stimulus si ua i happens when one 

can predict his cognitive structure In a sense, t is is utility func 

makes inferences Ibou, a subject's "»0^ f l-o b ^^ , ^Sr i B the 
.ions from h,s overt choices and then looks f ““^pveness of 
verbally reported expectations and ratings o 

P Th" S v ,ew of the content of covert activity as 
provides a possible basis for the integration ° ^ that lt pro bably is not 
theories But is it an adequate conception e * «- or example, 

m light of other discerning treatments of the s 

Campbell, 1963) conc lusion that covert 

Let us proceed indirectly to another pos term , nation of behavior 
activity plays an important selective role m t ie expectation of reward 
This means that the individual who has a con f“ an d the effect on his 
or punishment will behave differently because rence ^ ^ proce ss by which 
behavior is more than can be explained y re activity functions as t e 
the mere activated tendency for a certain cov action 
source of the instigating force for the relate ° ^ of conscious thoug t 

How can we demonstrate the functional signs Q f primitive men 

Perhaps, we can do this most easily by imagim unaW are of the danger 
rn a situation of danger Suppose all of them , an „c, paled the actua 
A U would succumb Suppose one of them con ^ antlc ipated ihre 

'hreat If he could convey to the others the " ^ prov ,ded with ^ 

b y gesture or by language, each of the o onal sl gnificance 

a dditional environmental cue having 
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instigating or inhibitory force One or more of their overt behavioral 
tendencies would be affected by this additional goad to action And they 
would behave differently than if there had been no utterance about the 
anticipated threat 

If the behavior of others to whom one communicates the content of one s 
own conscious thought is affected, why should not the behavior of the indi- 
vidual who gave the utterance be similarly affected when he, alone, is privy 
to his own covert activity 7 Why should the conscious expectation of a 
particular reward, for example, not function as the source of an additional 
instigating force to overt action in the subject 5 

Viewed in this way, the expression of a tendency covertly, in conscious 
thought, should normally function to amplify an effect that is already implicit 
in the conditions oj a given situation In an earlier discussion, the ticking metro- 
nome in Pavlov’s experiment was conceived as producing an instigating 
force to hear a metronome and to taste food in the mouth after several 
classical conditioning trials This increased the strength of the tendency to 
hear the metronome and to taste the food The strength of the tendency for 
covert activity was assumed to be the source of instigating force to salivate 
that strengthens the tendency to salivate The latter, when dominant among 
its competitors, produced the overt response of salivating All this could 
occur, as described, without the covert expression of the tendency to hear 
the metronome ticking and to taste the food But if the latter were sufficiently 
strong to be expressed in the covert activity of hearing the metronome and of 
imagining the taste of the food, and if this, in turn, functioned as the source 
of an additional instigating force to action, the result would be an amplifi- 
cation of an effect that is already implicit in the instigating force of a ticking 
metronome whether or not it is heard, namely, an increase in the magnitude 
of the tendency to salivate and the concurrent salivary reaction mediated by 
the mere perceptual tendency 

This, in brief, is a conceivable function of covert activity — to provide the 
additional instigating and inhibitory forces that affect the strength of action 
and negaction tendencies Conscious thought about the positive and negative 
consequences of actions, however engendered, could then play the same kind 
of selective role in the determination of overt action that we have assigned 
only to the immediate stimulus situation 

Often the content of the covert activity would be instigated by the 
immediate stimulus situation But there remains another potent influence 
on the content of an individual’s stream of thought — his own inertial 
tendencies The latter, although conceivably too weak to produce effective 
control of overt activity, might be sufficiently strong to be expressed covertly 
in thought This, in turn, might then function as the instigating force to 
action, thus, strengthening the action tendency enough ultimately to bring 
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about the initiation of an overt activity Here, then is a different conception 
of the functional significance of covert activity It goes beyond the mere 
emphasis of the diagnostic implications of the content o t ou § * an 
identifies the covert activity as potentially an additional amplifying source 
of the instigating and inhibitory forces for overt action , 

In verbal discourse between individuals, a speaker o ten * tan * ' 
same temporal relation to his own words as the listener n t en 
on both listener and speaker is the same If Patrick Henry a u 
classic remark spontaneously, and without conscious a oret oug , , 

suppose that his ringing declaration, “Give me liberty or S ive j, ence 
would have produced an immediate effect in him no ess t an *“ am0 ng 
This frequently happens xn the rapid interchange o a conv '' a f ore 

individuals An individual emits a verbal statement wit 10U as his 

thought, hearing the statement for the first time at t e sa humor 

listeners This is most obvious when the utterance 1S “ S P°" udden rcactl on to 
ous remark Both speaker and audience laug toge wor ds and he is 

the unwitting jokeor pun The speaker is hearing as the 

conscious of what he was going to say for the hrs described by artists, 

listener It is like the creative process so frequent y until JS out i n this 
scientists, writers one does not know what it \n can function as 

case, the informational content or the tone 0 1 e u spea ker If the same 
an instigating or inhibitory force for both listener an ^ t }, e implicit 
words were spoken privately, the informationa ^ to ac tion or negaction 
tone of the private utterance would function as a ° im mediate environ- 

»n the speaker alone, comparable, m effect, to t a to on eself can have 

ment All of this description suggests that ta ^ S ^ ^ enhance the 
substantial motivational significance Thin 'mg P s(ance t o action 
instigation of action and thinking negative y, oycrt activities b> the 

In this way, provision is 

Products of covert activities such as remembe g the contents of 

a nd planning These and other cognitive ac ' ivl , ten dencies for o\ert 
consciousness that selectively instigate an 1 results obtained 10 a ” 
a ctivities Such an interpretation was g iv eh 1966) which showed t ia 
experiment on verbal control in children ( ’ m an activity instigat 

older children persist longer than younger chi ^ ere thc equal of the 

by a single external command The younger c n d was gnen repeat > 
“Her children, however, when the external com mably mo re 

J t was suggested that the older chddren, " } reccned tnstnf 1 1 

» verbal self instructions than the y oung. ^, B , no n_.»B l p. , »n 
front their own covert activities in thc sing e c _ r 

'fiat was lacking for thc younger children concc rmng the runc " 

It IS bn, a small step to still a thud position 
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consciousness Having admitted the possibility that a conscious thought 
could function as a force to action or negaction, one must consider again the 
pre Freudian alternative the possibility that all instigation and resistance 
is mediated by conscious thought This is to say that it is not the perceptual 
tendency to hear the metronome that mediates conditioned instigating force 
to salivate but, instead, the conscious awareness of the click that constitutes 
the instigating force for overt response Given this general view, one could 
say again that an action is merely a reaction to an internal stimulus but mean 
by internal stimulus, a conscious thought 

We shall endeavor to evaluate these and other possible relations between 
thought and action in future work Presently our objective is limited to their 
exposition as possibilities within the framework of our conceptual analysis 
The three views are shown graphically m Figure 10 1 

Alternative A views thought and action as correlates and emphasizes the 


(thought) 

T r — ft —*■ R (action) 

(A) 


S F r-* TV — ft "O' - (thought) 

Fr~ > T r — $—►./? (action) 

(B) 


S^T* T r — 5 -*■ r (thought) 

F nr- -Gi — & R (action) 
(C) 


Figure 10 1 The graphic representation of three possible relationships between 
conscious thought (r) and action (A), treated as covert and overt activity in the text 
In (A) instigation to action is mediated by the perceptual imaginal tendency (7V) 
which, when dominant, is expressed in thought The content of thought and action 
are correlated and so the content analysis of thought is diagnostic of action In (B) 
conscious thought is considered an additional source of instigating force for both 
cos ert and overt activity It, thus, functions to amplify trends that are already implicit 
m the unconscious process In (G) all instigation and resistance to overt action is 
mediated by conscious thought The unconscious perceptual imaginal tendency ( T r ) 
does not mediate instigation or resistance to overt action 
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diagnostic significance of covert activity without positing any causa 
significance „ , 

Alternative B considers the covert expression of a tendency, i 

conscious thought, as an additional and, therefore, amp 1 ymg s 
instigating and inhibitory forces for subsequent thoug t an ac 

Alternative C claims Vha, all instigation and res, stance to act on . »d. 
ated by the instigating and inhibitory force of covert ac 1 

temporal relation of thought and action is sugges t h e 

follotvs thought because T„ which ts r, may be 

natural event producing F n to change 7* covert act)V .ty r 

sufficient to dominate competitors and to p produced the 

before this magnitude of T rt functioning as a source o k> expressed 

change ,n T* needed for to domtna.e .ts competitor and to be ^ 
,n overt activity In aUetnat.se C --.o. .hough. ^ ^ 

necessary and sufficient condition for t j £ 

required for its overt expression action will provide the 

We hope that our analysis of the dynamics o functional significance 

conceptual tools needed to identify and to speci y wc shall attempt 

of conscious thought Until we can do this more co ^ least, identifies the 
to exploit the implications of alternative " ' ’ ^ su bject s conscious 

potential diagnostic significance of information a relationship between 

beliefs and values This conception of the corr ^ reslStanCe , to action 
these dimensions of covert activity and instiga 1 ’ f or example the 

has provided the basis for relating the P resen ted m terms 0 f the cognitive 
theory of achievement motivation that is sti * j 966) 

correlates of overt action (Atkinson an ea 

Affect and Emotion ,..„ m nhasi Z ed the content of '.hough. 

Our discussion of covert activity ha P activity Wc have 

in relation to the content or the nature of the o ^ w ,„ ] cad to certain 

justify the view that the cognitive expectat.o cons equences are to 

consequences and the cognitive evaluation o tendencies 

considered diagnostic, covert correlates and emotion 1 

causes of those action tendencies What ab on, .fed 8 ^ ^ potential func 
attempting to specify here either the are familiarly called 

tional significance of various affective rca drea d, relief, etc , " ' 
hope, frustration, disappointment, satisfa ’ that seem to be 
specify, the language of the theory, '>« “^ Joy men. or 
ated with these various afTective states n osur e to the unco 

to occur when an activity is produced y 
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instigating force of a stimulus, as in eating or sexual activity Affectively 
positive anticipation (appetite or hope) occurs as one moves toward an 
opportunity for an intrinsically enjoyable activity This anticipatory emo- 
tional state occurs in the phase of instrumental pursuit of a goal (as one 
approaches the goal) and as there is an increase in the strength of the action 
tendency that is attributable to an increase in the magnitude of the insti- 
gating force of the stimulus situation in relation to the relative constancy of 
the consummatory value of the activity in progress This is shown in Table 
10 1 The table includes several other tentative identifications of familiar 


TABLE 10 1 Positive and Negative Affective States Are Associated with the 
Nature of Changes in the Magnitude of Instigating Force of the Stimulus Situation 
Relative to the Consummatory Value of the Activity in Progress 


Affective State 

Strencth of 

Critical Determinants Action Tendency 

F c 

Hope ( +) 

Increase m 

Relatively constant 

Increase 


magnitude 



Satisfaction (+) 

Relatively 

Increase in 

Decrease 


constant 

magnitude 


Disappointment (-) 

Decrease in 

Relatively constant 

Decrease 


magnitude 



Frustration ( — ) 

Relatively 

Decrease in 

Increase 


constant 

magnitude 



affective states with increases and decreases in the magnitude of the insti- 
gating force or the consummatory value of the activity which constitutes the 
behavioral expression of the tendency One can surmise from the table that 
the various affective states are associated with different phases of the tradi- 
tional sequence of instrumental activities that culminate m some kind of 
consummatory activity or frustration They are related in some way to 
changes m the two critical determinants of the strength of action tendency 
that sustains the ongoing behavior — Fand c Our analysis parallels an earlier 
one by Feather (1963) in terms of the cognitive correlates of action 

It would appear that whenever one or the other of these factors (F or c) ts 
increasing tn magnitude faster than the other , and there is a change in the r/c ratio, 
there is also positive affect Thus we find the hope or anticipation of pleasure 
correlated with an increase in T when r increases but c is relatively constant, 
and we find satisfaction correlated with the decrease in T attributable to the 
more dramatic increase in the magnitude of c than F in the so-called 
consummatory activity 
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On the other hand, negative affect occurs whenever one or another of the two factors 
(F or c) is decreasing more rapidly than the other Thus we find loss of hope or 
disappointment accompanies a reduction in T produced by a decrease m 
magnitude of F with relatively constant c This occurs when, for some 
reason, there is a decrease m the certainty or the promise of reward, that is, 
an extinction of F And irritation, or the feeling of frustration, occurs when 
the consummatory value of ongoing activity diminishes more rapidly than 
the magnitude of the instigating force The increase in the strength of action 
tendency associated with the delay often confronted while waiting for a slow 
moving elevator, as compared with the alternative of continued walking 
toward one’s destination, is perhaps an adequate example 
It is particularly interesting to observe that the organizing pnncip e is 
not simply the direction of the change in the strength of an action tendency 
It has often been argued that negative and positive affect (pain an p casur 
W'rely reflect increased excitation (drive) or decreased excitation (that is, 
<*nve reduction) In our view, the nature of the affectne react.on is uncp - 
plated with the direction of the change m the strength of an action e 
Increases and decreases in the level of arousal can be affective) P Thc 
°. r ne S a hve, depending on the conditions responsible for t e c , Q f 

’ ea that th e key to affective reactions is the change m t e ^ the 

he instigating force of the stimulus situation relative to the 
tonsummatory value of the response clearly imp tes t a station 
"actions are usually related to the actual changes in the sti 1 

the change in the nature of the ongoing activity ’ 

a hc conditions of stimulus and response When, m ot er ' Jf t ] ic rate of 
“ de ^ action tendency is changing, and perhaps as a functio 
c change, there is an accompanying affective reaction i ic j cn tif) the 

ssentially the same method of analysis can be un er rcfief, the 

s . retlca I conditions associated with fear, anxiety, qj . , s done 
m eoiotl °nal reactions associated with a\ ersive e known to 

mTa tlc 10 2 The feeling of dread, called fear, uhen Us obj«t 

TABLE 10 2 Dread (Fear and ^' 1K ' > ’ d “„l, K iton 
Are Associated u ith Presence or Increase an 

of Resistance — - 

Determ> nASTS 


Emotional State Critical 


Presence 

negaction 

resistance 

Reduction 


increase of 


tendency 


and 


0 fn«t3 ctl0n 

an d res****** 
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an individual, and anxiety, when it is not, is associated with the presence or 
the increase of resistance to an activity When there is the kind of covert 
expression we call expectancy of a particular punishment (or of failure, etc ) 
that implies a correlated negaction tendency, the description fear of punish- 
ment or fear of failure seems to provide an adequate description of the 
emotional state of the subject When there is resistance to an activity, 
attributable to the inhibitory force of the stimulus situation, but no covert 
expression to identify the object of dread, that is, no cognitive expectation of 
the nature of the threat, the term anxiety is traditionally employed The 
emotional state called relief is very obviously correlated with reduction in 
resistance — the diminution of negaction tendency that soon occurs when an 
inhibitory force is withdrawn This most typically occurs when the stimulus 
situation no longer implies the threat of punishment and the covert activity 
called expectancy of punishment has ceased 

The conscious emotion called fear, as here conceived, involves sensations 
(that is, covert expressions) having their origin in an autonomic reaction, 
coupled with the cognitive content that defines the threatening object Take 
away the latter and you have anxiety The physiological reaction is, in our 
view, one aspect of the inhibitory process or, perhaps, of the unconditioned 
instigation to flight produced by the same stimulus situation that produces 
inhibitory force Fear and fear reduction are closely correlated with the 
genesis of avoidance behavior as explained m Chapter 8, but they are not 
considered causal variables in the present scheme 

NEW INTERPRETATIONS AND GUIDING HYPOTHESES 

At various stages m the development of the ideas discussed in these 
chapters, we have confronted the relevant details of available empirical 
evidence in order to appraise the value of our assumptions to that point 
Almost invariably we have found that the question of interest could not be 
answered until we completed the specification of some other neglected aspect 
of the theory It becomes very apparent that in most confrontations with 
behavioral data, it is not simply one or another isolated assumption that is 
put to the test The whole set of assumptions about the dynamic processes 
of motivation are on the line because their implications are so generally 
interrelated Faced with the choice between less than definitive attempts to 
appraise some part of the theory in reference to the most relevant fund of 
evidence or a continued effort to sharpen the specification of the nature of 
the several interrelated processes that control the change of activity, we have 
consistently followed the latter path We have opted for the coherence and 
the scope of the conceptual scheme first, guided, of course, by our knowledge 
of the gross features of empirical evidence This book, therefore, represents 
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only the creative or opening phase of a dialogue ISow, m the fina sections, 
we begin the critical corrective phase that we hope this book wil encourage 
among others who best know the evidence on certain problems e consi er 
some new interpretations or guiding hypotheses that concern ami iar 
behavioral problems and some of the innovations in our empirica resea 
at Michigan that have begun to concretize important implications o 
scheme Our aim is to provide directions for empirical inquiry 


Phenomena Related to Inertial Tendency 
The assumption of inertia that is applied to behavioral 
heuristic in its integrative implications It embraces, as coor i 
ena, the effect of the time of deprivation (the traditional 
motivation in animal research), the well-known reclp ^ , h j tency 
between the effects of reward tr.tn.ng (howet.r conce.ved) 
of response, and the kind of stupidity in be a animals prefer the 

humans fail to maximize expected utility in c oices t hi S vaned 

alternative for which less adequate training as een s 0 f in ertial 

set of phenomena (now to be viewed as the e ects or 1 instancc s 

tendency) can be added still others many or mos , e e fp ects 0 f ex- 

°f persistence of the unfulfilled wish, the Ziegarm ’ rcep tion, and the 

perimentally induced human motivation on t lema 1 ^ consider three 

differential effects of success and failure, to name * interest to us 

of these behavioral phenomena that have been op 2 h 

The Effect of Time of Food Deprivation As pom ^ ^ ^ su bject is not 

critical condition defining a period of deprivatio ^ ^mg) over a 
permitted to engage m a certain kind of activi y ^ expression of the 
specified interval of time This means that no the consum- 

tendency (in this case Tendency to Eat) « ; a be quite small 

matory force operating during this mterva s ° xhis implies little or 

It is able to arise only as a consequence o su s ac nvity in question But 
no reduction in the strength of the tendency or privatl0 n interval an 
*he tendency can increase in strength during .rat. ga»ng 

should do so if the organism is subjected external (environme 

from time to time In the case of food depriva i rctItr n from or cr 

hunuli, internal stimuli (drive stimulus and t ^ chaptcr ), all are 

activity) , and covert activities (discussed «rl experiments on the effrds 

Potential sources of the instigating force to eat ' , h e instigating tore 

of time of deprivation have minimized the'. £ of attempting to rule 
ftom environmental stimuli, to say nothing f ^ ^ 3mplc ream 
tmtigation from the other potential sources ’ uon in cludes rtpe 
suspect that, in practice, a period of toon 
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exposures to the instigating force to eat under conditions that do effectively 
prevent the direct expression of the tendency to eat in an activity having 
substantial consummatory value 

Rats deprived of food are prevented from eating but are not necessarily 
shielded from the sight and the smell of food and from other cues associated 
with eating nor from the internal stimuli that may be a consequence of their 
deprivation This condition, given our additional assumptions about dis- 
placement, is well designed to build up the inertial tendency to eat And 
within limits, the longer the deprivation interval is, the stronger should 
become the inertial tendency to eat The latter encompasses a large number 
of specific food-related activities This strengthened tendency to eat can be 
manifested in any one of the specific activities belonging to the family m 
instrumental elaborations of the tendency as well as eating itself 

Consider the results of two experiments that were particularly concerned 
about the possible role of stimuli, external and internal, m producing the 
effects of food deprivation on food-seeking and eating behavior Neither of 
the studies was explicitly designed to explore the concept of inertial tendency, 
as here defined, but both of them — Birch, Burnstem, and Clark (1958) and 
Brown and Bellom (1963) — were concerned about the adequacy of an 
explanation of the behavioral phenomena of hunger strictly in terms of 
stimuli and previous training 

In both experiments, a strict food maintenance schedule was imposed 
under which rats, housed in individual cages, were without food for 22 hours 
and then allowed to eat for 2 hours Birch, Burnstem, and Clark conducted 
their experiment m the basement of a classroom building and relied on the 
noise from the ventilating system and constant illumination to minimize 
changes in the environmental stimulation over the deprivation period 
Brown and Bellom placed their animals in cages inside a room that provided 
constant illumination and was well-insulated against any outside auditory 
stimuli It seems almost certainly true that they achieved a more nearly 
constant external environment for their rats than did the first experiment 

Another important difference in method is that in the Birch et al experi- 
ment feeding troughs were continuously present in the cages and simply 
were filled with food at feeding times A running record was made of the 
depressions of the empty food trough throughout the deprivation interval 
for each of the rats In the later experiment, the food troughs were removable 
This permitted them to be placed in the cages only at feeding and testing 
times The number of empty trough depressions was recorded for each rat 
dunng the one hour test period 

Figure 10 2 presents the results for the corresponding deprivation times 
obtained in the two experiments when the animals, all of which had been 
trained on a 22-hour maintenance schedule, were now deprived of food for 
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'.MK 10 2 The data from two ^per, meats showmg the strength of the tendency 
0 cat as a function of the time of food deprivation 

£^ts of data 

™ger than 22 hours, for the first time ,n number of trough 

uggest that the tendency to eat, identified vn^ ^ ^ dKhn es with 
depressions given in an hour, grows to a 4g hours 

increasing time of food deprivation from tendency to cat is 

The initial segments of the two curves m ' buildup of the inertia 

Rowing steadily in strength is a good examp e The decline m the 

^ndency to be expected under deprivation co ^ consurnm atory valuc f 

curves, following their maxima, means either t ^ instlgatm g force oi 
°f the trough-pressing activity has increase ° changes have ® ccurrC 
the stimulus situation has decreased or tha ^ food related activity 

Since there is no reason to think that the na ut nvatlon> there is n 

engaged in by the animals varied with t e T he decline that can 

W for assuming a change in consummate^ ^ efrec t attn butab 

observed in the curves probably represents, the , ^ ^ ^ presence 


’ lur assuming a cnange m an eU cci of 

r'ed in the curves probably represe , ncs but in the pr a 

occurrence of the same food relit 3C Reca ii that the streng > 
uli having a weaker instigating force a bmit define > 

lcn cy being expressed in behavior appro 
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In the Birch, Bumstem, and Clark study, such a difference in the magni- 
tude of the instigating force could result from the lack of a constant externa 
environment during the experiment If, as seems likely, some distinctive 
external stimuli were present each day at different times within the depriva- 
tion interval (for example, sounds produced by students changing classes, 
by security officers making their rounds, etc ), they would be expected to 
acquire differential magnitudes of instigating force as a function of their 
proximity to the activity of eating each day Because of the daily cycle ol 
activities in the building, external stimuli from 24 to 46 hours deprivation 
would be the same as from 0 to 22 hours The decline in the tendency to eat 
from 25 to 35 hours deprivation, thus, could be attributed to the continued 
expression of the inertial tendency in combination with the minimal insti 
gating force from the external stimuli in that interval This conjecture gains 
plausibility when we observe that the number of trough depressions increases 
from 35 to 46 hours deprivation, that is, as the time of feeding approaches 
again 

An appeal to changing external stimuli with different magnitudes or 
instigating force cannot be made in the Brown and Bellom study The 
external environment was held much more nearly constant for their animals 
Assuming that the shape of the Brown and Bellom curve is reliably non- 
monotone, we are required to look elsewhere for a change in the stimulus 
situation One possibility long assumed within the S-R tradition, is that 
certain internal stimuli change systematically with time of deprivation (that 
is, the drive stimulus) The instigating force acquired by the drive stimulus 
for 22 hours deprivation (the normal time of feeding) would generalize to 
other similar drive stimuli, including the ones produced by the greater than 
24 hours of deprivation imposed in the test The generalized instigating force 
could maintain and even increase the tendency to eat for a time following 
the 22 hour deprivation point but would fail to do so when the internal 
stimuli became sufficiently dissimilar to the ones present during conditioning 
(that is, at 22 hours food deprivation) If future experimentation establishes 
that in a constant external environment the curve defining the strength of 
tendency to eat levels off rather than declines as deprivation continues 
beyond the regular feeding time, the need to appeal to the presence of these 
internal stimuli will be removed A monotone growth to asymptote (F/f) 
for the tendency to eat is derivable directly from the combination of a con- 
stant instigating force (F) from the environment and a constant consum- 
matory value (c) from food related activities (see Figure 1 6) 

It is apparent from Figure 10 1 that the data from the two experiments are 
different in certain respects, although alike in basic form The overall level 
of activity is appreciably higher and the point of maximum activit) is 
somewhat later in the deprivation interval in the Brown and Bellom study 
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In evaluating these discrepancies, it is important to notice that Birch, 
Burnstem, and Clark report results in terms of medians (because of the 
markedly skewed distributions obtained), whereas Brown and Bellom report 
means (presumably because skewing was not a problem) T e 1 er ^ t 
summary statistics employed could conceivably be responsi e or e 
differences in the curves, but there are psychological as we as sta is ic 
reasons for the two sets of results to differ in the ways they o s ° s ^ r 
earlier in this section, Birch, Burnstem, and Clark left the oo troug 
rat’s cage continuously Brown and Bellom inserted it into tie cage 
the time of feeding and testing Thus, m the former stu y, t ere \ 
opportunity for some magnitude of instigating force o e e 

troughs to have extinguished, as a consequence of nonreinfo cement (^ee 
Chapter 5) In the latter study, the food troughs wem presen onY atthe 
uneol tiling donns the naming "^n^mflninnct 'll 

account for the difference in overall level of r ^P°^ te a 1 vatlon in Birch 

The point of maximum activity appears at ou „ „ s Such a 
Burnstem, and Clark’s study and 35 hours in Br “" na i , nviron mental 
discrepancy is to be expected if, as hypothesize , ^ ^ jn t j ie former 

stimuli are the predominant source of instigating or m the j attC r 

experiment and internal, drive stimuli the pre omina ^ ^ Q ff (jramati- 
The reason is that instigating force would be e\pec e o j. eatin g but 

cally for environmental stimuli following t e regu ^ st ,muh Support 
would be expected to do so only gradually for t c i . ve stimuli but 

for the tendency to eat, thus, could be maintained by 

not by the environmental stimuli sonable interpretation in 

In sum, both sets of data can be given a rea our accoun t, no 

^ms of the assumptions of the present scheme 8 ^ lhe /) of Hullian 
a PPeal is made to a nonspecific energizing acto ^ p rese nt chapter, 
theory We have discussed in Chapter 4, and aga ^ thc theory ° r 

how such a nonspecific multiplicative factor co t|0n require sue a 

Action If it can be shown that the effects o Kp i or ations will become 

act or, the conclusions reached in those theore i 

most relevant strc ssed the growth m 

This discussion of the time of deprivation pj 0 „ c%c r, under pin 

'uertial tendency during the deprivation in decline m strengt *° 

c °nditions, an inertial tendency can be expcc ^ An , nc rtial ten cn 

a hme interval even while occasionally being *"* 0 \cr time as a co" * 

bemg expressed directly can nevertheless oppo „ lc direct.™ 

H u ence of substitution One can imagine a P hen0 ^ ndc n^ over tune as a 

ut analogous in process to the growth of a 
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consequence of displacement Tins would be the case if the individual were 
stimulus deprived that is, kept from exposure to stimuli tint functioned as 
instigating force for some activity but not deprived of the opportunity to 
engage in the activity itself or m various substitute activities I hen the effects 
of aperiodic exposure to direct or indirect consummalory force would be 
cumulative, and the strength of the tendency would be reduced 3 

Consider again the reduction m an inertial tendency that should occur 
when the tendency is expressed in behavior but is supported by weak or even 
decreasing instigating force, so that its strength is falling to an asymptote 
defined by (F/c) The decline m the tendency to cat when deprivation of 
food was extended beyond the regular feeding time was interpreted in this 
way in the preceding discussion This also must be the ease when a golfer, 
after hitting an errant shot, begins to look for lus lost ball with strong inertial 
tendency but then gradually loses hope as the search behind each bush or 
clump of weeds is futile and, hence, each new bush or clump produces even 
less instigating force to sustain the search 

Immediate ^Motivational Effects of Success and Failure Another important 
inertial effect, discussed in Chapter G, is Weiner’s separation of the immediate 
motivational effects of success and failure from their effects on cognitive 
learning namely the differential effect on the subsequent subjective proba- 
bility of success This work, described by him in the language of the theory of 
achievement motivation, was treated in Chapter 6 in terms of the distinction 
between an effect on inertial action tendency and a change in the magnitude 
of instigating force Since we had yet to present the theory of resistance, we 
could not in the earlier chapter consider his additional argument that 
success and failure have similar effects on the strength of the inertial tendency 
to avoid failure which functions to resist subsequent achievement oriented 


Weiner (1970) has collated scattered evidence from earlier studies 
(Weiner 1963, 1965, 1966, Weiner and Rosenbaum, 1965) which shows 
that some individuals — those who score high on tests of anxiety — typically show 
a decrement in level of performance after failure and enhanced level of per 
formance after success This is directly opposite to the typical pattern of 
results for less anxious or more positively motivated individuals that has been 
attributed to differential inertial action tendency Weiner has explained this 
consistent trend among anxious individuals by assuming that success reduces 
both the tendency to achieve success and the tendency to avoid failure but 
that failure reduces neither Hence, when individuals are classified by per 
sonahty tests into subgroups according to which of the two tendencies is pre 
dominant in them the net effects of success and failure respectively are (1) 
8 Perhaps the functional significance of the behavior that constitutes mourning the loss of 
a loved one is to be understood tn these terms 
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the reduction versus persistence of a resultant tendency to avoid failure (that 
is, resistance) among more anxious individuals, and (2) the re uction 
persistence of a resultant tendency to achieve success among ess am 
and more positively motivated persons 

Of immediate , nierest ts the concept ofmerttal res, stance 
which Weiner has suggested Can we account for this m terms o P 
analysis of the dynamics of resistance ? are 

I, is important to observe, at the outset, that suc«ss and Mure^are 
mutually exclusive outcomes of achievement-onente ac i\ 
animal Ld learned to expect either food .r shock at the end of dt«^«_ 

each trial This means that during the 

oriented activity, the stimulus situation is the /corresponding 

(corresponding* expectancy of success) and .nhib.to ^ J, 

to expectancy of failure) But, when the ""hamulus, which 
there is a change in the stimulus situation In *» example, the visual 

defines the outcome of the activity as success l tltutcs a t the same 
stimulus of the thrown nnger in a ringtoss g arae J ’ . t ^ at m oment, had 

time a removal of the stimulus situation w ic , succeeded is no 

produced an inhibitory force The individua '\ o ^ ^ stimulus situ 
longer threatened with failure on that occasion ^ boQSts the strength 

ation defining success produces instigating orce ' no w no longer 

of the action tendency, the avoidant or negaction force, should begin 

sustained and supported by the exposure to an in i fo rce c f resistance As 
to diminish immediately as a result of the con m ofsuCcee( j in g > the action 
the individual engages m the consummatory ac ivi 

tendency is then also reduced failure! is reduced by success 

In brief, the negaction tendency (to avoi ^ at timc is withdrawn, u 
because the inhibitory force sustaining it “ n * negaction tendency, 

the force of resistance, responsible for rcduct '° n ucccss) „ reduced by the 
continues The action tendency (to achieve 

consummatory force of succeeding , a change in the stunu 

What about the effect of failure ? Again, , t defines the outc °*? < '. e t 

situation The change m the stimulus SItua ’ n a ringtoss game) P r of 

failure (for example, the visual stimulus o a , ou ld boost the st [ cng , c h 
strong inhibitory force of failure of the stimulus » 

negaction tendency But this also consutu on that occasion , h 

until then had sustained an expectancy ° act , on tendency » ‘ on 

>he instigating force Thus the magmtude ® ble increase in th • 
ately increased by failure but there 15 J" ^ hc ir ,stigatmg f° rcc to 
Pudency The latter persists unchange w should 

Access on that trial has been withdrawn the two conditio 

The immediate consequence of this 1 
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be a reduction of resistance immediately following success and increased 
resistance immediately following future, as Weiner has been led to assume 
Weiners general hypothesis, developed in terms of a preliminary treatment 
of the concept ol inertial tendency (Atkinson and Cartwright, 1961) hut 
b( fore the present theory of resistance had hern cl trifled (C haptcr 8), is that 
success reduces the characteristic achievement-related motivation of an 
individual but failure docs not lor some individuals this is primarily and 
most noticeably a reduction m action tendenev, for others in negaction 
tendency Ihe diametrically opposite observed clTects on the level of 
performance follow from this 

The details of the process described above may he inorL easily understood 
if we consider an analogous problem in the domain of animal behavior Let 
food seeking and shock-avoidance constitute the content of the action and 
negaction tendencies instead of success-seeking and failure-avoidance And 
to complete the analogy, the food reward and shock punishment must be 
mutually exclusive outcomes of a simple instrumental activity like running 
in an alley What happens to the tendency to cat and the tendency to avoid 
the shock on the reward trials (that is, when the outcome is food-no shock) 
and on the punishment trials (that is, when the outcome is no food-shock) ■* 
After some preliminary training with both outcomes, the stimulus of the 
start box and alley will be the source of both the instigating and the inhibi- 
tory force But the change in the stimulus situation following the run on the 
reward trials constitutes a strong instigating force to eat and the removal of 
the inhibitory force, since the animal has never been punished while or 
immediately after eating the food The stimulus of food in the goal box 
immediately boosts the action tendency, and then the activity of eating 
reduces it Meanwhile the negaction tendency, no longer sustained and 
supported by inhibitory force, should be diminished by the continued force 
of resistance Both tendencies, in other words, are reduced on the reward 
trials 

In contrast, the change in the stimulus situation following a run on the 
punishment trials constitutes a sudden increase m the magnitude of inhibi- 
tory force and the withdrawal of the instigating force, since the animal has 
never eaten while or immediately after being shocked The negaction 
tendency is given an immediate boost The action tendency persists un 
changed Both tendencies, in other words, should be stronger immediately 
after the punishment trial than immediately after the reward trial 

It could be expected in both this animal case and the human case of 
achievement oriented behavior that the persistence of a negaction tendency 
following punishment (or failure) should be more transitory than the per- 
sistence of an action tendency The negaction tendency should dimmish 
when the subject leaves the situation because it is continually expressed in 
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resistance A comparable reduction m an acnon tendency reqmres that it be 
directly expressed in activity or in substitution , 

In the animal case described above, .. is obvious that the land of outcome 
that reduces the inertial action tendency (that is, °° re '' r outc0 me 
condition for reinforcement of the instigating force T e > 
that doe, not reduce the inertia, act, on tendency for 

condition for extinction of the instigating onnosite for the 

behavior on an immediately subsequent trial are just PP 

two effects „„„,.l,ment Thehindof 

But this is not also true in the case of negaction an ^ ^ persistence of 

outcome that boosts the negaction tendency an f or ce for a 

resistance is punishment, and this aho strengt lens one that 

subsequent occasion And the trial without of the 

produces reduction of the negaction tendency an nertia l effect are 

inhibitory force The efTect of the change m force a 

supplementary in the case of resistance ofdata f r0 m 

Perceptual and Cognitive Activities There is a c° nsl . color contrast the 

diverse sources such as after images, b "SM n j- s s 0 f dreams for which 

Zeigarmch effect, functional fixedness, an t e applicable In fa ct * a 

the concept of persisting tendency shoul e re ba$ j^n used in 

concept of persisting tendency in one form ° r c phenomena m the 

separate accounts of all of these perceptual ana c » araCtenstlC 0 f tendencies 
past, suggesting that persistence is a fundamen a 

for covert activities . j cognitive activities, 

In applying the present theory to perceptua _ t h e occurrence o 

have adopted the hypothesis that the laws g rn thc occurrence 

covert activities are not different from t e on ^ an d ne gaction ten 

of overt activities That is, we propose t at ^ . f orC es, that t ere 1 
e ucies for covert activities persist unless oper ^ t j, e strongest res 

cnrnnot, fnr covert activities tendencies 


ov ert activities That is, we prwpv«- b forces, 

e ucies for covert activities persist unless oper %vlt h the strongest re * 

c ompetition among tendencies for covert ac 1 ^ resultant ten en 

tant tendency expressed in consciousness, an dencies over th e,r c 

for covert activities reflect the excess o acl blty an d mcompa i 
ending negaction tendencies Issues of J rc expected to appb 

a re assumed to arise and the processes ° e s aC tiv lties engage 
The conception of perception and - ^ ^ vv.th m-h 

the organism is in the tradition of ^ m the Unite zmarlf 

contemporary theorizing m these dom 1957, and Cole an rcclV ed 

the Soviet Union (see, for example, Iseisse ’ thesl s that what is P 

^69) I t remains to be seen whether our hypo* ^ accounted ^ 

what is thought about at any given momen^ *e 

^crnxs of force and tendency for covert ac 
ut there is some supporting ev idence 
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For example, the empirical generalisation that the physical intensity and 
the duration of the exposure to a spot of light combine multiphcativcly in 
their relation to the detection of the spot can be interpreted as an instance of 
the tendency to perceive the light growing in strength as a function of the 
magnitude of instigating force of the light operating over time Similarly, the 
sequence of perceiving first one figure and then another when fixating a 
reversible figure can be viewed as repeated shifts m cov ert activ ity, amenable 
to the analyses of Chapters 4 and 9 A detailed examination of the impli- 
cations of our assumptions for the analyses of covert activities is, however, 
work left undone in the present book 

Effects of Punishment and Avoidance Behavior 

The framework we offer for explaining the facts of avoidance behavior 
rests on interpreting avoidance in terms of punishment Our theory of 
punishment, in turn, is developed out of the hypothesis that noxious stimuli 
function as inhibitory forces to increase the strength of ncgaction tendencies 
which resist the expression of action tendencies 

Since negaction tendencies are “consumed ’ by their resistance to action 
tendencies, all punishments are necessarily temporary in their effects This 
is true even for the special conditions m which a negaction tendency nullifies 
an action tendency Ultimately, unless there are strong substitution effects , the 
action tendency will regain dominance The derived transitory nature of 
punishment is a prominent feature of this theory That action tendencies 
will grow to a higher asymptote when expressed in the face of resistance than 
in the absence of resistance, implying that punishment can actually result in 
a stronger tendency for an activity rather than a weaker, is another notable 
feature 

In using the theory of resistance to analyze avoidance behavior, we first 
should notice that every avoidance situation is a punishment situation in 
which all activities except the one selected as die avoidance response are 
punished The punishment occurs m the presence of a warning signal, 
allowing that stimulus to acqmre inhibitory force properties for each of the 
punished activities This means that the avoidance response first appears and 
then continues over trials solely by default, that is, because all activities with 
stronger action tendencies are held in check by resistance Each time the 
warning signal comes on, it increases the strength of the negaction tendencies 
for all nonavoidance activities and, by preventing their occurrence, permits 
avoidance 

Each avoidance trial is one on which the organism does not receive the 
noxious stimulus, but it is also one on which he does not engage in the 
punished activities This is the second important point to notice because 
without the occurrence of these activities a critical event for the conditioning 
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of inhibitory force is missing, and there is no reason that the inhibitory force 
of the warning signal should change Thus, avoidance can be maintained 
over many trials, and it is irrelevant whether or not punishment would have 
been administered had the organism engaged m the nona\ oidance activities 

Determinants of the Operant Level of an Activity 
The operant level of an activity refers to the number of times that activi y 
occurs over some interval of time This means that at least one ot er ac 1V 
is also engaged in during the interval, and it is apparent t at t P 
rate of any activity is a function of the strengths of the ten encies o 
activities being engaged m This can be seen particularly clear y 
derivation (see Chapter 4) where for the case of only two activi ie P 
ant rate of the one is identical to the operant rate of the ot e to 

In analyzing the operant behavior of an organism 1 “ P from thc 
distinguish the intensity or vigor of an activity identified with 

operant rate of the activity Theoretically, the ,, expressed, and the 

the absolute strength of the resultant action tendency bei g J f or all 

latter with the relative magnitudes of the resultant a c io ^ ^ bchavlor 

the activities engaged in An adequate account o blc asp ccts of 

requires a theory that integrates these two, quite p 
operant behavior 

initial theory guided research 

We have begun to pursue the implications of th s j D ctoraI studies by 
experiments on animal and human motivation ' . ng67), Valle 

AUison (1963), Weiner (1963), Brown (1967). 3 ones (Atkinson 

(1967) and other interrelated experiments, som ^ P , Birch (1967) and 

3nd Birch, 1966) and more recent ones by Timber ^ ^ analjs , s for 

E '«h (1968) have begun to concretize the impH res ults that are 

e design of research and the method of stu y ® briefly m closing 
,r ectly relevant to the theory We shall review 

Studies of Animal Motivation cts Q f tbe theory of 

A good case can be made that many of the by using human 

action are more readily investigated by using am ■ . for animals m 1 

s, ngs because more lifelike situations can e morc S imph rcIat 
^oratory and because the tendencies to acuo thc , c reasons n 

scrvable activities in lower organisms i *L b i ein s related to changes 
Search with rats has been undertaken on p 


aim uecause uic , r „ in l v . for 

1 s crvable activities in lower organisms i , . s related to changes 
tecarc h with rats has been undertaken on p 

lC V Vlt > > consummatory effects, and inertia ^ fn Revise a met 1 
: engaged m a continuing en 
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studying changes in activity that will permit the systematic analysts of factors 
affecting the tendencies for both the ongoing and alternative activities An 
apparatus called the Hex Marc, pictured in 1 igurc 6 5, which allows the rat 
to move freely from one activity to another throughout a testing period was 
designed and used to demonstrate tint the latency of response is a function 
of the characteristics of the ongoing as well as the alternative activity (Birch, 
1966) The Hex Maze was also employed by Allison (1964) to assess the 
motive to cat in rats and m a senes of experiments reported in Timbcrlake 
and Birch (1967) and Birch (1968) m which a single shift in activity was 
studied In two of these experiments it was demonstrated that, consistent 
with the primary implication of the Principle of Change of Activity, the 
time taken for a simple shift in activity is related to \ ariablcs that affect both 
the tendency for the ongoing activity (hours of food deprivation) and the 
tendency for the alternative activity (complexity and novelty of the explor- 
atory chamber) In a third experiment, the shift in activity vvasbctwccncating 
in the goal box of a runway and exploring an adjacent chamber The 
amount eaten and the time taken to change activities from eating to ex- 
ploring increased with training on the runway and were greater after training 
on trials for which the rats vs ere placed into the goal box than when they 
ran into it Considerable progress has been made in solving the methodo- 
logical problems associated with research on the Principle of Change of 
Activity and, hopefully, additional improvements will allow a thorough 
investigation of all factors of interest 

A dissertation by Karabenick (1967) reported the results of an extensive 
investigation of the consummatory effects of the magnitude of food reward 
m a double runway of the type used by Amsel and Roussel (1952) During 
the first stage of his study, Karabenick employed four groups to combine 
exhaustively the number of food pellets (15 or 1) in the first and second goal 
boxes of the alley Subsequently, he shifted the reward magnitude in the 
first goal box to the other value for half the animals while he continued the 
original conditions of reward for the remaining animals Numerous and 
sometimes complex consummatory effects were found It can be concluded 
from these data that consummatory behavior affects the immediately subse- 
quent strength of tendency and that the effects are a function of the strength 
of the tendency prior to the consummatory event These are characteristics 
of behavior that emphasize the continuity of its underlying processes and 
invite analysis in terms of the theory of action, a task also undertaken by 
Karabenick 

The concept of inertial or persisting tendency, based on the hypothesis 
that a tendency retains its strength over time unless altered by forces, is 
uniquely important to the theory of action It not only provides the basis for 
certain explanations from the theory but is also responsible for its dynamic 
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nature More generally, the concept of persisting tendency offers a viable 
alternative to the stimulus-bound conception of behavior that ties each 
response of an organism to its immediate stimulus environment 

We began the research suggested by the concept of persisting tendency 
with the three experiments reported in Birch (1968) 4 directed our 
attention to the following three characteristics of persisting tendencies as 
represented in the theory of action 

1 Exposure to stimuli with appropriate instigating force value will 
increase the strength of an action tendency for an organism 

2 Unless subjected to consummatory force, an action ten e ^ 
maintain its strength even though the organism is no longer expose 


instigating stimuli for that activity 
3 The longer an organism is exposed to an instigating 


stimulus 


the 


stronger his action tendency should become ^ ^ 

The same method was used in all three experiments Rats ' v occurred 
a room well removed from the place in which their reguar e ed tQ 

each day for 90 minutes m dts.mct.ve cages This ^ 

ranimtze the instigating force for eating associate cagB The 

living cages and to maximize it for the stimuli o groups identical 

amount of food eaten in a test period was compare am0 t he duration 
with respect to time since last eating but different with res P e purpose was 
Df »he exposure to the stimuli of the empty feeding cages t he strength 
to check whether exposure to the instigating stimu i in re i ate d to the 

the tendency to eat and, if so, whether these ,nC ”; maIs wer e given a 
tiration of exposure In one experiment some o . fc cding ca ges and 

30 minute delay period between the exposure to the P V ^ was don e 
testjng, during which they were returned to their hvmg ^ feeding 

0 discover whether the effects of the instigation instigation from 

^ges would persist over a 30 minute interval ot MU 
e xter na i sources follow's 

he three experiments combined yield resu ts a in crease the 

^ The exposure of rats to instigating stimuli for 
s r ength of the tendency to eat strength gamed fr° m 1 ie 

The tendency to eat retains its greater in t e r\al at least 
cx Posure ,0 the inst.gattng stimuli over a 30 minute in.e ^ for eating 
- 1 he greater duration of exposure to ins ‘ must be o cr 

P ™ d “«s a stronger tendency to eat, but this “" cl am „„g expos "0 
*° re tentatively in that satisfactory statistical sigmSc ^ ^ order of 
7>"“n, was not attained in any single experiment, > 

uie pir.... 


^ 1S as expected m each mc nts 

Fred p Valle and Guy J Johnson assisted m these expc 
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the dn n a vies or 


ACTION 


More recent evidence on tlie tl„r,l 

Valle (1967) As a consequence of greater a d «'crtat.on by 

statistical significance was attained f„ r P rc ci'ton in tins experiment, 

attributable to the duration of can “ mount of r °°d eaten in the test 
also demonstrated that stimuli rcsuh’mTf “ "u «‘tnult Valle 

time of feeding could acquire r ° r m bandlln S: Ibc animals at the 

effects could be eliminated by provid1e" S f ° r Ca " ns and tl,al lhec 

animals also ' P dln S "onfeedmg related handling for the 


Sl“d"s Of Iciutmnl Mom atm, After an. r 

onI> partiallv successful attempts to nrn j ’" ofuns ttcccssruI, or at best, 
the primary implication ofthe PnneiD e n'r n, 3 " Cmp,r,cal demonstration of 
m Atkinson and Birch, 1966) \, Br P „ ° r Activity (summarized 

change from an achievement rela tfd J S ' Ud ' Cd ,hc time taken to 

senes of activities in which the next tax^ 1 subsct l u ent task m a long 
direct experimental control H,s resulu e T aUe t0 ">= object was under 
..me taken to change from o„7" * ™ " ™ ** SC " m ' <N«Wn that 

mil pe a‘ s ' cncc of' die one or the la.enc v tY" 0 ' 1 ’" ( " hc,hcr 11 b c viewed 
influenced by two classes of other) will be systematically 

end Sastainin s the initial acuity Trf ? anbct,n S the resultant 
Signified " cx P rcsse d in the subseque ° " a,TcC " n S tbe 

S :: = 

aettvitv , P Y The resul,s demonstrate . anolher test of skill in 
tmn™ aeh r ,S affCC " d b > hotl the o n "* ' Im *° from one 

le^l rT' T“ a «.v,K T' <SU — ot failure) of the 

tha helm r ' er '™ 1(1 change fo,|„, of *= subsequent 

k han fa,,ure ,mp " s 

Achievement m the™,?'" 2) ” r ' r cccnce to the 111' of ra,lure as 
success and in the W apperception .mmedmlX ftST" eXpress,on of " 
designed try i . ' einer ex penment rpko , / following failure than 

designed to show, but did . (Chapter 6) Th^ «.», j i 

In some of our preliminary efforts m , c, Wa »» 

to air T hUman aC,1V ‘ ty - f ° r «ample"rrom ha k melh ° d forstu d>.ng molar 
° * a,UP n aC " V ‘t>. "C sought to dem 0 ™ r a f ,e r men, ° r 'c«ed!ct.v,ty 

would be influenced by the relative st^wY ' hat ,h ' -mo to change 

’ Achievement versus n Affihat.cn) th ""° binds of motive (that 
attempts that mvolved the kmd of hihl e ' SUb J«t Ia successive 

ontnved conditions that are 
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sometimes required in experimental social psychology, we found some 
suggestive evidence that individual differences in first one of the motives and 
then the other were related to the time to change from an achievement test 
to an afiihative activity But the definitive demonstration that this kind 
of molar change of activity depends on the hierarchy of motives within 
individuals (that is, personality) has thus far eluded us (Atkinson and Birch, 
1966) It is one of the fundamental implications of the Principle of Change 
of Activity and one demanding a great deal of expenmental ingenuity to 


demonstrate 

The conceptual analysis of the several motivational effects of success and 
failure among individuals who differ in strength of achievement-re ate 
motives, provides an adequate test of anyone’s understanding of this t eory 
concerning the dynamics of action The requirements of research design an 
in method of study for this problem illustrate the upgraded deman 
training m personality methods, for the understanding of t e 
between personality and basic behavioral process, and for s in ex P 
mentation that is now more obviously required for systematic resear 
human motivation Let us consider again Weiners (19 ) ' e or 
entangle the immediate motivational effects of success an ai n ’ 

differential iner tial tendency) from their effect on learning (t a is, 
magnitude of instigating and inhibitory force) 5 failure 

Our discussion of the two kinds of effects contingent on success m 

m the preceding section, draws attention to the key experunen 0 f 

>fone is primarily interested in studying the *e magnitude of 

success and failure It is to control and to hold cons immediately 

instigating force and inhibitory force on the test there 1S a 

follows the critical success and failure experience ’ 1 tendency 

complete confounding of effects attributable to differen ia i 
a nd effects attributable to the forces motivation (see 

Weiner assumed the logic of the theory ac ic ^f m nta i control 
Atkinson and Feather, 1966) to achieve this kind o «P comin ents 

We follow his justification of the design of the experunen ^ 

that give our new interpretation of the conditions an {ivatl0n would be 

Fust, he assumed that the conditions of achievemen ^ _ ro babiIity of 

equivalent for a task undertaken with the mitia £wo conditions as 

success of 0 70 or 0 30 We now would consider mcces ^ an d mhibi- 
eqmvalent in magnitude of instigating force (to ^ac ie {e{ j SUCC ess when 
tor V force (to avoid failure) Second, he assumed that F ^ m sub jecme 
tuitial probability was 0 70 would produce successive ^ thc ones that 
Probability having motivational implications equi A cbiof- 

& . , , , for individuals high « 

A Preliminary discussion of the procedure and 
m ' m but 1 0W Anxiety is gnen in Ch 6, pp 189 1» ,93 
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were produced by the successive decreases in subjective probability caused 
by repeated failure when the initial probibihty was 030 We recall our 
treatment of the change of instigating force and inhibitory force (Chapters 
5, 6, and 8) Third, he assumed that persons appropriately classified in 
terms of relative strengths of motive to achieve success and motive to avoid 
failure as given by the conventional diagnostic personality tests would yield 
results following the success and failure treatments that were cither primarily 
indicative of the inertial tendency to achieve success or the inertial tendency 
to avoid failure We consider his classification of subjects into a high n 
Achievement— low Anxiety group versus low n Achievement-high Anxiety 
group as essentially equivalent to control of the relative strength of the 
instigating force to achieve versus the inhibitory force to avoid failure among 
his subjects The results of the former group should approximate the ones 
expected with minimal resistance The results of the latter group (that is, 
the more anxious subjects) should provide the clearest information concern- 
ing the proposed concept of inertial resistance 

The results reported in Chapter 6 for those highly motivated to achieve — a 
higher level of performance and a greater persistence following failure than 
following success are consistent with theoretical expectations concerning the 
inertial action tendency 


Among the more anxious subjects, the result was different The level of 
performance measured on the trial immediately following the first success 
and first failure was significantly lower following the failure This much is 
consistent with the assumption that the tendency to avoid failure, responsible 
for reststance, would persist following failure But there was no evidence of 
less persistence tn the achtevement oriented activtty following failure than 
following success when those anxious subjects continually had the oppor- 
tunity to change to another ktnd or task, one that dtd not require skill nor 
tnvolve the evaluation of performance This other expected behavioral 
mamiestation of inertial resistance was missing 

This, like most of the other empirical implicattons of our conceptual 
scheme that have been suggested our dtscusstons, must be considered an 
open question With a nod of spec, al gratitude to Freud and Zetgarntk, we 
hope that the mertial effects of these unresolved quest, ons wtU be expressed 
in tne stream ol iuture empirical research 
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action tendency An impulse to engage m an activity, T 
activity A The name of the initial, ongoing, overt activity m an in erv 
of observation t » Q f 

activity a The name or the initial, ongoing, cot crt activity in an in 

ac,t~The name of an ongoing, multiple activity, compatible 
activities A and X are occurring simultaneously 
activity A' The name of an overt activity 
activity x The name of a covert activity 
c x The consummatory value of activity A 

C? The consummatory force of activity A . vntv y 

C \r The indirect consummatory force of activity ^ ^ activity J 
c Yi The substitute consummatory value of activi 0 f an acuvity as 

cessation consummatory lag The delay between cons ummatory force 
defined by an observer and the termination 

of that activity, (0 activity and initiation 

change of activity The simultaneous cessation 

of another ^ m simu ltaneously , for 

compatible activities Activities that can be enga 

example, AW' of elemental aetton tendenc.es all 

compound action tendency A composi , 7\ j K 

of which instigate the same activity, or 6X3 o j- a stirnu lus to increase 
conditioned inhibitory force The acquired capa 
the strength of a negaction tendency, cs ^ Q f a stimulus to 

conditioned instigating force The acquired 

increase the strength of an action tendency, cs t ^ ^ ^ thc strength of 
consummatory force That which defines the rate 
an action tendency diminishes, C 
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consummitory value A determinant of comummatory force which refers 
to the effect attributable to the nature of the activity as distinct from its 
intensity, c 

direct consumnntory force A consummatory force that depends only on 
the tendency being expressed in action 
displacement The indirect strengthening of the inertial tendency for one 
activity that is attributable to the instigation of some other activity 
dominant tendency The strongest among a set of tendencies to engage in 
mutually incompatible activ Hits 
e The base of the natural logarithms 

effective instigating force The sum of direct and indirect instigating forces 
for a particular activity 

elaboration The broadening of a family of tendencies to include new and 
additional components of activity as when the tendency to cat becomes 
elaborated so as to include also the instrumental act of running to the food 
elemental action tendency When the strength of the tendency to engage in 
a particular activity is attributable to the strength of a single action 
tendency b 

F Instigating force for an activity that is occurring 

CS F X A conditioned instigating force for activity A' when continuous 
exposure to the stimulus can be assumed 

F x The effective instigating force for activity A when activity A is occur- 
ring 3 

F xx The direct instigating force for activity A when activity A is occurring 

F tx The indirect instigating force for activity A resulting from direct 
instigation of activity Y 

^occumn' effCC " Ve ,ns,, S at ™8 r »«* for activity A G when activity A is 


F x JK The total effective instigating force for 
activity X is occurring 


activity X J, A when 


F x r g T he effective instigating force for 
is occurring 


activity X, Y G when activity X 


S F X The effective instigating force of a stimulus for activity A when 
activity X is occurring 

US F X The effective instigating force for activity A produced by an uncon- 
ditioned stimulus, an unconditioned instigating force for activity A 
F * The effective instigating force for activ.ty * when activity * is occurring 
F The instigating force for an activity that is not occurring 
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P x The effective instigating force for activity A’ when activity X is not 
occurring 

F xfc\ The asymptotic value of the action tendency T x when there 
simultaneous instigation and expression of T x anc * n0 resistance, x 
F xi c \ + J \l r \ The asymptotic value for an action tendency when it is 
subjected to instigation, resistance and consummation under idea 
conditions , 

family of tendencies A class of tendencies for funcUonaly re ate or 
functionally-equtvalcnt acttvtt.es defined tn terms of the dtsplacemen ( ) 
and the substitution (y) among the several activities . - 

force of resistance That whtch defines the rate at wh.ch thestreng h^ 
negaction tendency is reduced by resistance to an action 
The inertial gap for activity A, given by 
between the final strength of tendency sustain, g ke , he a l te rna 

(T Ay ) and the strength of the inertial tendency 

tive activity A' (7\,) . the value of the differ 

° X The effective inertial gap for activity , gt ( J ndcncy training the 

ence between the final strength of effec effective tendency 

ac.iv.ty tn progress (T A ,) and the strength of the tnert.al effecttv 

to undertake alternative activity X (T Y/ ) j t ,on where 

The inertial gap for activity A under the special condition 

T x, = i T x)'< see also i X - . .c. »I conditions 


T x, = ( T x)„ sec also ,X special conditions 

,*). The effective inertial gap for activity A under the 

where T Xl = (T\) e> see also „ a„r,na an interval 


where T Xl = «* also .X ^ during an interval 

heterogeneous activity A succession oi 

of observation multiple, that continues 

homogeneous activity An activity, unitary 
throughout an interval of observation 
J Inhibitory force when activity X is occurring 

^x The effective inhibitory force for activity activity X when activity 

s^x The effective inhibitory force of a stimu 

X is occurring g p when activity X is 

^X p The effective inhibitory force for act y 

Occurring v w hcn activity X is not 

The effective inhibitory force for acti 
occurring when activity * » occurring 

The effective inhibitory force for activi y when it a hong 

r xlr x The asymptotic value of the "-* aC “°"7 am l cy^ ^ Resistance 

simultaneously affected by an inhibitory 
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incompatible activities Two activities arc incompatible if one, and only 
one, can be engaged in at any given moment m time, for example, Af 1 
indirect consummatory force I he substitute consummatory force — a 
consummately force that depends on the relationship of one activity 
(for example, }') to another activity (for example, A'), C A j , the funda 
mental process underlying the phenomenon of substitution 
indirect instigating force The displaced instigating force — an instigating 
force that depends on the relationship of one activity (for example, 1 ) 
to another being directly instigated (for example, A'), /\ 3 , the funda- 
mental process underlying the phenomenon of displacement 
inertial tendency The strength of a tendency at the beginning of an interval 
of observation, Tj or Nj or T t 

inhibitory force That which defines the rate of increase m the strength of 
a negaction tendency, I 
inhibitory tendency Negaction tendency, N 

initiation consummatory lag The delay between the initiation of an activity 
as defined by an observer and the beginning of the consummatory force 
of that activity, (*,) 

instigating force That which defines the rate of increase in the strength of 
an action tendency F 

interval of observation The time interval begun arbitrarily by an observer 
and terminated by either the initiation of a particular activity or the 
cessation of an ongoing activity depending on the interest of the observer 
multiple activity An individual is doing more than one thing, that is, he is 
simultaneously expressing the tendencies for two or more compatible 
activities, for example activity AX 

m(X) The proportion of time spent in activity X 
N Negaction tendency, the tendency not to engage m an activity 
Activity y egaC “° n tendenc V ft" ac,lvlt y X, the tendency not to engage in 

N Xl The inertial negaction tendency for activity X, the inertial tendency 
not to engage m activity X 

N x r The negaction tendency for activity X P t the tendency not to engage 
m activity X P 70 

N x The effective negaction tendency, the magnitude of N x expressed in 
resistance to 7^ 

n(X) The number of times that activity X has occurred 
negaction tendency Inhibitory tendency, a tendency not to engage in a 
particular activity, N 
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p(X) The proportion of choices of alternative A 
R The force of resistance 

R r The force or resistance produced by the opposition o \ to x 

r( The parameter representing the extent to which the > 

A\ ,s reduced per unit of time in resistance to the action tendency v, 

the analog of consummatory \ alue 
r(A) The rate of activity A' , 

resistance Opposition to an action tendency^ ““^engAs of action and 
resultant action tendency The algebraic su 

negaction tendencies for a particular activity, example, 

substitute consummatory force Indirect consummatory or , 

Cxr i the capacity of one activity 

substitute value Indirect consummatory va ue, another activity (for 

(for example, X) to reduce the inert, al tendenc> for another 

example, Y), c xl iner „al tendency for one activity 

substitution The indirect weakening 0 - me other activity 

that ,s attributable to the consummatory force of some « 

T x THe action tendency for act.v.ty A', the tendency lo engage 
r v The final strength of 7\ in an micrvaU o ^ ^ [h( . mer t,al 
7\, The initial strength of 7\ in an interval 

tendenCy , . „ r the cessation consummatory lag 

(T x ) c The strength of 7\ at the end of the 

for activity A' consummately lag when 

(T v ); The value of 7\ at the end “ ^ pp 31 ,_ 3 H) 

resistance is present (used only m en ^ ^ activity A r G 

fro The elemental action tendency to % activity A J, A, 

T xjk The compound action tendency to -gage 

T x J iv = j + T x K engage in activity A’, 1 c 

T xr a The elemental action tendency 

■Ti The action tendency for activity x activity x g 

T x „ The elemental action tendency to engage i^ ^ _ j\\, the 

The effective action tendency f° r a 
equivalent of resultant action tendency 
* Time f} at begins with activity ' 

‘bu The duration of an interval at activity B ,,a ’ J 

m progress and ends with the obse & given the * n,t,a 

planted activity A, time to initiate ac 
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t e 1 he duration of the edition consummatory lag 
(f e ) x 1 he duration of the cessation consummatory lag for activity X 
t { The duration of the initiation consummatory lag 
(tj) x The duration of the initiation consummatory lag for activity X 
(t x/A y The theoretical latency of activity A' gi\cn an initial activity A, 
the time it would take for activity X to be initiated if X were the only 
alternative activity being instigated 

tendency to eat A class term embracing all the specific action tendencies 
belonging to the family of functionally related activities called “eating , 
see also elaboration and family of tendencies 
unconditioned inhibitory force The property of a stimulus to increase 
innately the strength of a negaction tendency , US I 
unconditioned instigating force The property of a stimulus to increase 
innately the strength of an action tendency, v s r 
unitary activity An individual is doing only one thing, that is, he is 
expressing the tendency for only one activity, for example, activity X 
XcY Activity X and activity Y arc compatible, XcY is equivalent to YcX 
XcY Activity X and activity Y are incompatible, XcY is equivalent to 
YcX 

a The average rate of change m T A during the interval that begins with 
the observation that activity A is in progress and ends with the observation 
that activity B has just supplanted activity A 
a. The average rate of change xn N A during the interval that begins with 
the observation that activity A is in progress and ends with the observation 
that activity B has just supplanted activity A 
(l The average rate of change in T B during the interval that begins with 
the observation that activity A is in progress and ends with the observation 
that activity B has just supplanted activity A 
(l The average rate of change in N B during the interval that begins with 
the observation that activity A is in progress and ends with the observation 
that activity B has just supplanted activity A 

Yab a parameter of substitution (0 <, y 1) that represents the degree of 
relationship between activities A and B and the degree to which the direct 
consummatory force of activity A gives rise to an indirect consummatory 
force on T b 

d rx A parameter of displacement (0 < d YX <; 1) that represents the 
degree of relationship between activities K and X and the degree to which 
direct instigation of activity Y gives rise to indirect instigation of activity X 
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0 A parameter m the conditioning of inhibitory force that denotes the 
fraction of the strength of the negaction tendency expressed in t e 
resistance to an activity in progress that becomes the magmtu e o 
ditioned inhibitory force of the stimulus on the next occasion 
A A parameter in the conditioning of instigating force that ^ eno ^ 
fraction of the strength of the action tendency expresse in an i ac iv 
becomes the magnitude of the conditioned instigating orce o 


on the next occasion 
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